Pollen Antigens 

HAY FEVER 


Extensive clinical experience of physicians in all 
sections of the United States has demonstrated during 
the past thirteen j'ears that hay-fever can be pre- 
vented or alleviated with Pollen Antigens (Led eric). 

Pollen Antigens ( Ltdtrlr ) have been prepared during the pn«t 
thirteen years by the method devised and originated in the 
Lederlc Antitoxin Laboratories. This method has l>ccn shown 
to provide the maximum antigenic qualities of the pollens and 
to insure uniform stability of the extract. 

Pollen Antigens (LticrU) since their introduction to the medical 
profession in 1914, have been standardised by the complement- 
fixation method which accurately determines the amount of 
nntigtnically active pollen protein in the extract and thus insures 
accurate dosage. 

The scheme of dosage of Pollen Antigens (IskrU) with 
terminal de>?-cs of 3,000 pollen units meets the requirement* of 
the intensive form of hay-fever treatment recommended by 
Bkow.v, 13 k i; Pro s', Kahs', GfiornACS, and others. 
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Laxative action of fresh yeast 
independent of psychic influences 


“Imitation yeast” 
fails in test but 
fresh yeast beneficial 
in every case 


* I 'HAT ‘psychic influences come into 
play to a great extent in the regu- 
lation of bowel movements” is held by 
two well-known scientists to be “com- 
mon knowledge.” Both these men arc 
connected with the department of phys- 
iological chemistry of one of the most 
prominent medical colleges and hospitals 
in the East. 

It is the above consideration, they as- 
sert, which prompted them to undertake 
a careful study to ascertain whether 
such psychic influences play any part in 
the laxative action of fresh yeast. 

To put the matter in their own words, 
they set themselves the following ques- 
tion, “Is yeast a more efficient treat- 
ment for constipation than some sub- 
stance which would look and taste like 
yeast ?” 

The first step was to prepare an 
“imitation yeast.” To do this, 70% 
cream cheese and 50% tapioca starch 
by weight were mixed and wrapped in 
cakes to resemble an ordinary com- 
pressed yeast cake, and the subjects of 
the experiment were led to believe that 
this was a new strain of yeast. 

Then, to a group of 15 subjects a dos- 
age of 5 cakes of this imitation yeast v.as 
administered daily, in addition to their 
usual diet, while to a second group of 25 


subjects, a daily dosage of 3 cakes of 
fresh yeast was administered. All -11 of 
the subjects were normal adults, follow- 
ing their usual occupations. The entire 
experiment, including control periods, 
continued for over a month. 


In summarizing the results, the in- 
vestigators state, “That the live veast 
in a dosage of 3 cakes per day improved 
the condition of rerry individual who 
had any degree of constipation.” (Ital- 
ics ours.) 

The imitation yeast, on the other 
hand, seemed to have precisely the op- 
posite, i. c., a conscipating effect, on sev- 
eral of the subjects, while on the major- 
ity it had no effect whatsoever. 

In this experiment, then, it is strik- 
ingly demonstrated that the beneficial 
results obtained by the ingestion of fresh 
yeast in constipation c.re independent 
of psychic influences. 

Fresh yeast, conclude the investigators 
in their report, "tends to soften the fe- 
cal masses ... It is quite effective in 
cases of mild or chronic constipation.” 


Not only in constipation, but also in 
indigestion, skin affections and so-called 
“run down” conditions, fresh yeast is 
being prescribed today with most sat- 
isfactory results. 

Careful observations have shown the 
correct dosage to be 3 rakes daily. 
before each meal. lor •"> 

yeast is most effective when t st-nt im- 
pended in hot (not scalding) water. 


A copy of our latest booklet or. >e.m, 
for physicians, will be fb'-y -y’ " n 
your request. Address j he f b iw o.-.a.iri 
Company. Dept. 337, M V. a-.hmgrm 
Sr., New York, N. 7’. 




Which Soap, Doctor? 


W HEN a patient asks you, 
“Which soap shall I use, Doc- 
tor?” what do you say? 

* * * 

There is a soap which you can 
safely recommend. We will tell you 
why. 

Palmolive Soap will remove for- 
eign matter without impairing the 
normal condition or functioning of 
the skin. 

Palmolive Soap has genuine “cas- 
tile” qualities — plus. Only vegetable 
oils are used in its manufacture. No 
animal fats whatsoever are em- 
ployed. 

Palmolive is a perfectly neutral 
soap. It contains no free alkali and 
no free fatty acids. It cannot harm 
the normal skin. 

Such meticulous care is exercised 
in the manufacture of Palmolive 
Soap that each bar is as pure, ns 
neutral, as perfect as the last. 

The color of Palmolive Soap re- 
sults naturally from the color of the 
vegetable oils from which it is made. 
No artificial dyes are used. 


Olive oil, Coconut oil, and Palm 
oil — and no other fats or oils what- 
soever — are used to make Palmolive 
Soap. 

Olive oil contributes mildness and 
good rinsing qualities. Coconut oil 
adds superior lathering qualities even 
in hard water. Palm oil gives 
Palmolive Soap a good body and 
long wearing qualities. 

To make it more pleasing to the 
user, Palmolive Soap is perfumed 
with a blend of pure essential oils 
•—•not chemically manufactured 
synthetics. 

Perfume is not added as a dis- 
guise. All toilet soaps contain per- 
fume of some sort. This includes all 
white floating soaps, and as far as 
we know even every laundry soap. 

Most physicians today are preach- 
ing cleanliness as an aid to health. 
We have for years been advertising 
cleanliness as an aid to beauty. 
We believe you will concur in our 
claim that beauty is made possible 
by cleanliness. 


THE PALMOLIVE COMPANY Pel. Corp.) 

360 N. Michinan Ave., Chicago, 111. 


We will consider it n favor if we 
may send you a trial package of 
Palmolive Soap for use in your office 
or practice. Surgeons tell us that it 
keeps their hands in better condition 
than ordinary soaps. You incur no 
obligation in accepting this offer. 
Just fill in the coupon and mail. 


THE PALMOLIVE COMPANY pel. Corp.) 
Dept. R., 360 N. Mich icon Arc., Chicsco, RL 

Entirely without obligation on my part, 
please send me a trial package of Palmolive 
Soap. 

Name 

Address 



Tycos Spirometer 



\Y Ink- every surgeon is indirectly interested in the vital capacity of his patient, it 
tv of importance to t/tc thoracic surgeon. Valuable information relative 

to tiie establishment of open drainage; the prognosis of an empyema; t lie adsi:,- 
nbilttv of other thoracic operations, etc., may he secured. 

The Ticca Spirometer is a new piston-type instrument of (treat accuracy and porta- 
tutu V which makes a vital capacity measurement possible on every pattern. Rate 
of expiration is controlled within narrow limits; giving an exact volume reading. 

This instrument is on display at your dealers. Step in and try it out. 

Wtitr ns for interiMing booklet giving tables of normals. Also literature on tin- 
new Frost Functional ffcart 'frst. 


Medical Department 



ROCHESTER, N. Y,, U. S. A. 

<',£■. t TU-x y.nsutictztlng t>ittrtt-'itnri If. Gff ft *'0-0.*- 

Tir- 5 Vs '.l.sf, TcfeSt? JiJ.'Cf! ft Mstsr:. J.ti., Isf-S-f 



A Complete Gastric Gland Extract 

A clinical resource against disorders of gastric 
function, acute, and under strain and stress of ex- 
hausting disease. Gastron contains the enzymes, 
co-ferments, associated organic and inorganic con- 
stituents of the entire gastric mucosa; is of stand- 
ardized proteolytic energy; grateful, agreeable to 
the stomach. Prescribed simply by the name 
GASTRON. 

Fairchild Bros. & Foster 
New York 


Another review of the Tolysin literature entitled 
“Miscellaneous Uses of Tolysin” has been pub- 
lished. This includes its use in— 

DERMATOLOGY 

PSYCHIATRY 

OPHTHALMOLOGY 

OTO-LARYNGOLOGY 

DENTISTRY 

GASTRO-ENTEROLOGY 

CHOLECYSTOGRAPHY 

May we forward one to you ? 

Clinical sample of Tolysin Tablets sent on request 

THE CALCO CHEMICAL COMPANY 

Bound Brook, New Jersey 
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I the appropriate applicator is attach;!, a./- § 
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Q “ ^' therapy constirurcs a positive means for restoring 
j V- °“ incs t( ? normal. It has been successfully employed in 
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ixir Alurate "Roche” 


Q In offering Elixir Alurate to the profession \vc have 
been guided by repeated requests for a liquid form 
of the hypnotic constituent of Allonal "Roche". 
Each fluid drachm of this palatable new Elixir con- 
tains Yi gr. of allyl-isopropyl-barbituratc. 

€ Elixir Alurate is hypnotic and sedative, very effec- 
tive, quick iri action and not habit forming. Like 
Allonal, it seldom gives rise to the by-effccts which 
so frequently follow the older hypnotics. Unlike 
Allonal, it is not sufficient in cases of pain, for it 
has no specific analgesic properties. 

<! Elixir Alurate is ideal in all cases where tablet or 
powder dosage is impractical. It is ii splendid seda- 
tive or hypnotic for children and can be given readily 
in milk. It has already been reported, by one of the 
largest psychiatric clinics in New York, the most effec- 
tive hypnotic yet used for the control of mental cases. 

Devoid of coal-tar derivative* 

White for a sample supply and full information 
with indications and dosage 

The Hoffmann-La Roche Chemical Works 

SMakcrs of SMedidv.es of dlare Quality 
19 CUFF STREET NEW YORK 


Constipation During Pregnancy 


C7 n "jHATEVTR the specific cause of puerperal eclampsia, ir Is 
IjJJ conceded by the best medical authorities that intestinal 
toxemia plays the major etiological role. Hence the 
necessity of proper bowel elimination during the entire period 
of pregnancy. 

According to Williams, at least one half of all pregnant women 
suffer from constipation. Cathartics arc dangerous to expectant 
mothers in many ways. They sap the patient's vitality, disturb 
digestion, are a common cause of miscarriage, produce hemor- 
rhoids and make the patient a candidate for chronic intestinal 
invalidism. Cathartics taken during the nursing period upset the 
infant and may thus be a starting point for intestinal irregularities 
in the child. 

The administration of Nujol is fast becoming the accepted method 
of combating many of the ills to which the pregnant woman is 
prone and is absolutely Stife to use throughout the pre-and post- 
partum periods. 



For Lubrication Therapy 


M.t.fr f.y NL’JOt. I. \ no It ATOIU r?> VTAN'DA W) OIL CO. fSrw jkrw-A 
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can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 

“ * * • every link in the manufacture of the glandular 

substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.” — ("Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 


Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 


EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 
DESICCATED PITUITARY BODY, U. S. P. 
DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 
PANCREATIN, U. S. P. 


Insure potency and constancy of action by prescribing 
the products of 


<&„ W, CAMMMCIC €0. 


Manufacturers 

of 



Organotheropentic 

Products 


4*17-421 Canal Street, New York, N. Y. 
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equipment. It is light, compos., 
quickly assembled and easily un- 
| ? ■'' /•;• derstood.At thosamotimo it is an 

-X. ■ instrument of precision- — nbso- 
f ■^jw r 8 r- - lutoly dependable. Lot us send 

'7- — - r -~- you a detailed description and the 

— technique for its ueo. 


The Max Wocher & Son Company 

Surgical Instruments and Supplies 

29-31 West Sixth Street Cincinnati, Ohio 
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THIS KELEKET 

Combination Diagnostic Table 

Will Be Welcomed by Roentgenologists 

You will readily recognize and appreciate the ad- 
vantages of the Keleket Combination Diagnostic 
Table. Although designed fordiagnoVdc purpose?, 
it is composed of individual units po that it can 
be nrrnngt'd for ppeejal phases of Bndioprophy or 
Fluoroscopy ns well. 

If while using tins table for fluoroscopic work a 
pathological condition is noted, you can 'quickly 
move the tube over the fitioro^opic image, auto- 
matically center the Bucky with the t uIk- stand, 
make nn exposure, and then continue with the 
fluoroscopic examination. It raves floor sprite and 
eliminates the moving of the patient from one 
piece of equipment to another. 


convenient. * 

The Fluoroscopic equipment consists of Tube, Fluoroscopic Shutters and Fluoroscopic Screen. Diaphragm Arc: 
h mounted directly underneath table top. 

There arc other in f cresting features our representative in your territory vill gladly explain, cr write for Leaflet 


The KELLEY-KOETT MEG. CO., Inc. 

201 West Fourth Street 

Covington, Kentucky, U. S. A. 


**Tlic X-ray Ci!y" 


Keleket 

X-RAY EQUIPMENT 
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Tannalbin 

in summer diarrhea, intestinal catarrhs, etc. 

Supplied in Powder and 5-grain Tablets 
For literature or samples apply to E. BILHUBER, Inc., 25 West Broadway, New York 
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Arlco-rotfen Sfccc/i/in^ Station fn tta: RocJgr Mountain* 


Arlco- Pollen Extracts 

made available for the first time a proper 
■ ffi assortment of individualized diagnostic and 
^ treatment pollen extracts and thereby made 
t.«.. , i3 possible also for the first time differential 
' , diagnoses and specific treatment. 

1 The accompanying picture illustrates the 
1 first step necessary to be taken, both far 

. ■ / and wide, to assure that our variety of 

pollens shall cover all sections and all sea- 
. ■ sons, adequately and accurately. 
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Showing Interior 0 / 
Reflecting Hood of 
Victor Air-Cooled 
Quartz Lamp. 

Note how this design 
minimizes interference 
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Photo thru eoartoBy of Northwestern 
University School of Medicine, 
Physical Therapy Clinic, Chicago. 

Systemic ultraviolet irradiation 
with Air-Cooled Quarts Lamp, 
for malnutrition. 


Victor Quartz Lamps 

Make Practical the Findings of Research 
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There is just so much real worth built into an 
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! Headaches 


Grotesque, indeed, is the conception of severe headache revealed 
by this curious old print of Daumier. 

And yet, is it really so far removed from the manner in which 
distracted patients, to this day, often describe their sufferings 
to the physician? 

For, to the sufferer, headache is just “headache” — crying out 
for relief. 

But, to the modern physician, “headaches” are symptomatic 
manifestations of one, or more, important underlying causes 
which must be ascertained and suitably treated. 

PERALGA, the new type, non-narcotic analgesic-sedative, is 
a singularly effective, comfort-bringing and rational compro- 
mise during the all-too-frequentlv necessary, long period of 
watchful wailing. 
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!; ■ G ' ;; ing Pain with Per alga is fast 
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EXTEND THE USE OF 

MERCUROCHROME - 220 SOLUBLE 

©ibrom-oxymercuri-fluorescein) • 

So that you may have full advantage of its 

GENERAL EFFECTIVENESS 

If you are, as most doctors are, using Mercurochrome in some special field, 
as in the genito-urinary tract, the eye, ear, nose or throat, in surgical or acci- 
dental wounds, or for any of the numerous germicidal purposes for which it is 
employed, then try it in all fields. You will be gratified with the results that 
will be obtained and your own experiences will soon convince you of just how 
extensively and satisfactorily Mercurochrome can be used in medical practice. 
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ENTIRELY ACCEPTABLE AS A GENERAL ANTISEPTIC 
AND FIRST AID PROPHYLACTIC 

in place of 

TINCTURE OF IODINE 
Literature on request 

HYNSON, WESTCOTT & DUNNING 

BALTIMORE 


J & J’s Assistants to Successful Doctors 


A 4 


L,i— II L, 

SAMPLE COUPON 

JOHNSON & JOHNSON * 

New Brunswick, N. J„ U. S. A. [ 

Please rend samples & literature ■ 
H Elastikon 8 

□ Stcril. Tongue Depressors , 


M.D. 


City — — Sfste 


M Dealer’s Name 


3. ELASTIKON 

Elastic adhesive plaster lias been 
found by Dr. Howard Lilientbal and 
others to be highly effective in strapping 
medical and surgical cases of pulmonary 
tuberculosis. 

“Now I can breathe comfortably” 
is the invariable comment of grateful 
patients. ' 1 yard lengths; widths 2 and 
3 inches. List price $7.20 and $10.20 
per dozen, respectively. 


4. STERILIZED TONGUE DEPRESSORS 

are now supplied in individual glazed paper envelopes. 
No waste, and they make a good appearance. 12 and 100 

in a box. List 
price 17c and 75c 
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ALLEN J. SMITH 



ALLEN J. SMITH. 


Allen J. Smith, A.M., M.D., Sc.D. 

• Born, 1863. 

Gettysburg College, A.B., 1883; A.M., 1SS6; Sc.D., 1910. ' 

. University of Pennsylvania, M.D., 1S86. 

. Magill University, LL.D., 1911. 

Assistant Demonstrator of Pathology, University of Pennsylvania, 
1887-1891. 

Professor of Pathology, University of Texas, 1891-1903 (Dean of 
Faculty for ten years). 

‘ Professor of Pathology and Comparative Pathology and Director 
of Courses in Tropical Medicine, 1911 (Dean of Medical Faculty, 
1909-1912; Acting Dean, 1917-1918), University of Pennsylvania. 

Lieutenant-Colonel, Medical Department, D. S. Reserve Corps 
(active service, June, 1918 to April, 1919). 

Died, 1926. 

' Class Book on Bacteriology. Translations of Ivitt’s Comparative 
General Pathology and von Fiirth’s Problems of Physiological and 
Pathological Chemistry of Metabolism. 

Medical News prize. Anatomic prize. 

Sections in various textbooks upon legal medicine in various 
modes of death; animal parasites and the principles of immunity; 
journal articles upon a variety of subjects in pathologic anatomy, 
parasitology and tropical affections. 

Discovery of Bacillus coerulcus (one year after graduation from 
medical school). 

Establishment of hookworm disease as endemic in the United 
States.. 

Production of evidence implicating bedbugs as conveyors of 
leprosy infection and of ticks as harboring larva? of certain filarial 
worms. 

Incrimination of the mouth ameba as a contributing cause of 
pyorrhea alvcolaris and suggesting cmetin as a helpful treatment. 

In 1895, Allen J. Smith first observed, and recognized as such, 
hookworm ova recovered from the feces of the common closet of 
the Medical Department of the University of Texas. Search for 
the individual host or hosts was unavailing. 

In 1901, he found similar ova in the stools of a patient in St. 
Mary’s infirmary, and, following the administration of thymol and 
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salts recovered more than 100 parasites from the dejecta. The ova 
from this patient were demonstrated to the medical students who, 
working over some presumably normal fecal matter taken from 
the common closet of the school, found simular ova in large numbers. 
Search for the hosts was again fruitless. 

A month later the finding of a distinct eosinophilia in the blood 
of 2 students exhibiting malarial symptoms suggested an examina- 
tion of the stools, from which were recovered in both cases hook- 
worm ova. Shortly thereafter Dr. Smith examined the feces of 
86 students, coming, in the main from widely different parts of 
the state of Texas. Eight exhibited hookworm infection. 

Dr. Smith’s work upon hookworm disease was fundamental and 
conclusive of the proposition that this affection was endemic in this 
country. He later realized the portent of his observations and 
lived to see the inestimable benefits accruing therefrom to our 
southern states and to many tropical and subtropical lands. 

Called in 1S91 to the Chair of Pathology, Microscopy and Bac- 
teriology at the University of Texas, just taken over by the state, 
Dr. Smith found this institution representing little more than an 
earnest effort toward medical education. He left it in 1903, a 
school of high standing, to accept the Professorship of Pathology 
in the University of Pennsylvania. 

In Texas lie was his own janitor until a slight increase in his 
budget enabled him to secure at a low price a temperamental leper, 
who served well for some years until his physical infirmity was 
recognized by an overbright student and reported to the daily 
press. As for the leper’s mental obliquity, distrained of his liberty 
at St. Mary’s Hospital, he flatly refused that autopsy, the hope 
for which may have been a contributing cause of his janitorial 
•appointment. 

In Texas Dr. Smith taught histology, embryology, inorganic 
chemistry and lectured on mental and nervous diseases. At his 
request his title was changed to Professor of Pathology. 

Dr. Randall writes that, during his residence in Texas, there came 
to Dr. Smith a call to the pathological professorship of one of the 
largest and strongest medical schools in this country; with the 
assurance of an adequate budget, abundant medical and surgical 
material and a salary, a thousand dollars more than the one lie was 
receiving. 

The students called a mass meeting, raised a thousand dollars 
and presented this to Dr. Smith, with an earnest petition that he 
stay with them. Both check and the call of the larger institution 
were refused. 

As Dean of the School, ably abetted by such men as Kislcn 
Thompson and Randall, lie inspired that confidence, respect and 
personal regard which insured both individual and legislative 
financial support. 
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He held that the first duty of a teaching department is to teach 
and carried this doctrine to its ultimate conclusion; using for this 
purpose the rich autopsy and operative material afforded by hospi- 
tals of more than 2000 beds. He particularly stressed the relation 
borne by pathologic anatomy to disturbances of function and the 
symptoms resulting therefrom. He and his class habitually became 
so enthralled by his and their study and description of abnormal 
findings in a given organ, and symptoms which must have resulted 
therefrom that, forgetful of other subjects and professors, they 
would continue their discussion long past the appointed hour. 
Disarmingly contrite when protests were made, when he again met 
his class he and it, each stimulating the other, became amnesic to 
aught but pathology. 

He rejected, and with contumely, the offer of one whose hour 
followed his, to supply an alarm clock which, harshly ringing at 
the appointed time, should rapidly release a mephitic vapor. 

Even his final examination was a teaching one. 

A big, sturdy, large-framed, broad-shouldered, powerful man, 
pale rather than red, clear steady kindly blue eyes, broad intellec- 
tual forehead, the shadow of a smile about the mouth, in part con- 
cealed by a short moustache, he sat behind a desk covered with 
specimens on zinc trays, and animal parasites in jars. To the 
nervous student a few words, bearing upon his family perhaps, for 
Dr. Smith had an extraordinarily wide acquaintance, and an even 
more extraordinary and detailed memory thereof. When human 
relations had sufficiently softened the official ones, the student was 
given an organ, for instance, asked to describe his findings and the 
effects of such upon its bearer during life. Whatever the student’s 
showing, Dr. Smith ended the examination by a symptomatic 
reconstruction, chronologically and logically sequential, much as 
the paleontologist reconstructs from a lower jaw the configuration, 
size, age and habits of an extinct animal. 

Even as Welch, of Hopkins, Smith, of the University of Texas 
and of the University of Pennsylvania, was one to whom students 
instinctively turned — for answer to medical queries, solutions of 
their personal difficulties, advice as to their future or present 
activities. To him before all others came graduates visiting their 
Alma Mater, assured of a cordial greeting, a vivid interest in their 
careers, a clear memory of their undergraduate lives and sym- 
pathetic understanding of their problems. None left him without 
freshened faith in themselves, renewed belief in human kindliness 
and increased respect and affection for one so learned, so wise, so 
trustworthy and so elated by their triumphs, so helpful in their 
trials. 

Having definitely crystallized his views upon a given subject, 
they were not readily subject to the lysis of conflicting opinion, 
even though this were vigorously expressed by the majority of his 
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faculty colleagues; nor, when overruled did he entertain other feel- 
ing than pitj r for the ninety and nine who were out of step. The 
struggle over, he was not more cheerful in victory than he was in 
defeat. 

Associated with the encyclopedic brain was an artistic tempera- 
ment, evidenced by unusual skill as a draftsman and a colorist. 

In his college days Allen Smith, in addition to leading his class, 
from both the popular and scholastic standpoint, devoted his late 
night and early morning hours to the study of music, majoring in 
horns. He might have become a tuba virtuoso but for a protesting 
citizenship, a revolting student body and an unsympathetic faculty. 

Into the archeology of Central America he made an excursion to 
which he frequently referred and with the vividness characteristic 
of open eyes, wide knowledge and an unusual gift for clear expression. 

In the realm of sport he was an occasional duck hunter, taking 
pleasure therein rather for the companionship of congenial fellow 
huntsmen than for the kill. 

Dr. Smith was an individual worker with a genius for persistence 
and detail. Among his many publications his Synopsis of Studies 
in M ctazoan Parasitology, beautifully illustrated by himself, should 
take high rank. Therein are pictured and set forth many parasites 
heretofore undescribed. 

Because of his wide knowledge, large experience and unending 
patience, he was sought, not only for the identification of parasites, 
but for the microscopic study of neoplasms, his final judgment on 
which was accepted without question. 

He came into the world a giver, asking no return. In the service 
of others his strength of body, his clarity of mind, his wealth of 
knowledge and his material resources were equally available for 
the asking. He conferred a favor with the air of one who gratefully 
and gracefully receives it. 

His last words were true to type. Past midnight, in the terminal 
stage of a cardiorenal death, gasping for breath, when hlrs. Smith 
was calling a doctor, he said, “No, I must fight this out myself.” 

And shortly thereafter came his lasting rest. 
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ORIGINAL ARTICLES. 

THE VALUE OF THE ROENTGEN RAY AS A DIAGNOSTIC AID 
IN THE DIAGNOSIS OF PULMONARY AND PLEURAL 

DISEASES.* 

By Charles R. Austrian, M.D., 

BALTIMORE. 

(From tho Phipps-Dows Tuberculosis Dispensary, The Johns Hopkins Hospital). 

A prospector seeking to discover a deposit of precious metal 
may be an uninformed adventurer, who sets out upon his quest 
and finds his reward by mere chance. The explorer more likely 
to come upon Nature’s treasure is one who learns what he can of the 
geological formation of the territory, equips himself with the tools 
suited for the sounding of the strata to be probed, and with the 
material needed to assay the worth of that which he may find. 

Exploration of the chest to bring to light pathologic changes that 
have developed within it is not unlike the searching of the soil for 
gold; the relatively untutored may detect massive lesions, hut the 
diagnostic investigator who aims accurately to locate and to define 
foci less gross acquires skill in all the methods he can command. 

Since Lacimec and his followers described methods of physical 
examination, members of our profession have striven to perfect 
them. Inspection, palpation, percussion and auscultation have 
been practised by all students of physical diagnosis and with the 
aid of these fundamental procedures most pathologic conditions 
of the bronchi, pleura and lungs have been recognized. Properly 
practised, inspection means not looking but seeing. Palpation 
connotes not only feeling hut appreciating what is felt. Percussion 
signifies not merely tapping and eliciting sounds hut evaluating 

* Rond l>eforo tho Norfolk County Medical Society. Dcccmtver 20, 1920. 
vol. 173. xo. G. — jrvr, 1927 
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what is heard, and auscultation implies that the auditor has learned 
to appreciate the sounds that set his tympanum in vibration. To 
acquire skill in the utilization of these usual methods demands not 
merely facility in the technique of these several maneuvers but the 
ability to correlate physical findings with anatomical conditions. 
Clinical diagnosis cannot be accurate unless he who would establish 
it has a knowledge of normal and pathologic anatomy and 
physiology. 

Through the years since the foundations of physical diagnosis 
were laid, a superstructure of established diagnostic data has been 
builded by investigators equipped properly, but even when genius 
was coupled with technical skill in the art, many foci of bronchial 
or of pulmonary disease escaped detection until a necropsy disclosed 
them. Until Roentgen bridled the Roentgen ray and blazed the 
trail for other pioneers to discover how it could be employed to 
disclose pathologic conditions, further advance in thoracic diagnosis 
seemed unlikely or slow to be achieved. Within a few years, the 
ray came into general use as a means of thoracic exploration and 
some developed an attitude of skepticism as to the worth of the 
older methods. Many came to regard the new procedure as infalli- 
ble, considered it a ready way of establishing the presence, location, 
extent, clinical .significance, even the etiology of foci of disease 
within the respiratory organs. Physicians, undrilled in the school 
of clinical experience and unversed in pathology, made diagnoses 
by a shorthand method that seemed quite easy. To the experienced 
clinical thinker, to the student of disease, it became apparent soon 
that errors abounded when reliance was placed upon such isolated 
data, and the pathologist had a chance to jeer at his clinical brethern 
even more often than was usual. 

From the chaos that followed the early overenthusiastic reliance 
upon roentgcnographic data, there has evolved a more accurate esti- 
mate of the method. Experience has taught that it is an accessory; 
another and a valuable aid in the study of disease. Added to the 
facts acquired from a history, from a careful physical survey and 
from the clinical laboratory, the information furnished by the 
Roentgen ray acquires its true significance. If the comparative 
utility of the Roentgen ray and of other methods of physical diag- 
nosis is to be learned, it is necessary that we have not merely 
technical skill and knowledge of pathologic conditions but intel- 
lectual honesty as well. For example, if one would know the value 
of percussion to himself, he must interpret the findings he obtains 
on percussion, uninfluenced by his auscultatory observation. Too 
often, the data elicited by one method are made to dovc-tni! with 
those that seem theoretically better to accord with facts elicited by 
another. Such unwarranted correlation leads to diagnostic inaccu- 
racies, but more disastrously it leads to confusion and to failure 
to establish the limitations for him of a given procedure. Unin- 
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fluenced recording of the findings. determinable by each method of 
diagnosis will give a true appreciation of the accuracy of each. 
Similarly, with the Roentgen ray. In my judgment, no one can 
qualify properly as a clinical roentgenologist until he has acquired 
a knowledge of normal structure and of pathology, and by experience 
learned to know how nearly he can correlate clinical and anatomic 
findings with the radiographic variations he notes. 

In the clinic of the Johns Hopkins Hospital for the past twelve 
years Dr. Baetjer and I have met almost weekly and endeavored 
to correlate clinical and radiographic findings. Each of ns had 
examined individuals independently of the other, recorded his 
findings and conclusions and then compared the data in conference. 
Briefly told, some of the impressions we gained are the following: 

As everyone knows, to recognize the changes caused by disease 
it is essential that the normal be known and that the variations of 
the normal be established. The views we had acquired in years of 
desultory observation were crystal i zed in our concentrated study of 
the problem as members of the Research Committee of the National 
Association for the Study and Prevention of Tuberculosis. Five 
hundred healthy children were studied by the three groups included 
in that committee of six. Individuals were chosen from various 
strata of society, rural and urban dwellers, foreign and native born, 
school attendants and residents of institutions, those intimately 
exposed to tuberculosis and those not so jeopardized, all symptom- 
less and apparently healthy. We were soon impressed with the 
fact that roentgenographically the findings varied so widely that an 
exact description of the normal could not be made. It became 
clear that the conglomerate shadow commonly designated the hiluin 
may be regarded as normal when its lateral margins lie within the 
first or inner zone of the chest except when it is a solid homogeneous 
shadow. Calcified nodes at the root of the lungs in the absence of 
pulmonary abnormalities are of no significance except as evidence 
of some healed focus not necessarily tuberculous. Radiations of 
tire bronchial shadows when visible in the outer or peripheral zone 
of tire lungs were found to be evidences of inflammatory processes 
past or present, and when seen in the extreme apex were considered 
evidence of changes tuberculous in origin. Basal shadows are seen 
with great frequency, especially in children who have had measles, 
pertussis or tonsillar infections. They usually escape detection 
by other methods of examination. Experience indicates that such 
shadows may be evidence of healed processes for they may remain 
unchanged and unassociated with clinical symptoms over periods 
as long as ten years. 

Similarly, the studies of this Committee have shown that the 
theoretically clear chest of normal adults is not readily found. The 
adult has weathered the storms of many respiratory infections, his 
respiratory tract has been assailed by dusts and irritating fumes 
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and the scars of the conflicts remain. Consequently, it is well to 
remember that many changes that would be distinctly abnormal 
if seen in the Roentgen ray films of the youthful chest are to be 
regarded as normal variations when they are encountered in the 
study of adults. For example, it is the rule in healthy adults 
roentgenographically to find moderately enlarged root shadows. 
These are of no significance when they do not extend beyond the 
middle zone of the lungs. Similarly, slight widening of the medias- 
tinal shadow, so long as the margins are not sharply defined, does 
not indicate present disease any more than do calcified nodes in the 
root zones. Finally, the pulmonary fields of most adults show 
radiating, well-defined, sharp interlacing lines indicating fibrosis, 
and except when this change is marked it is of no moment. 

The foregoing observations emphasize the need of familiarity with 
the changes seen in the thoracic roentgenographs of apparently 
healthy individuals if faulty conclusions are to be avoided.. 

In the study of diseases of the lower respiratory tract the Roentgen 
ray is useful from several standpoints: 

1. It is a valuable control of the accuracy of the data furnished 
by other means of physical examination and thus furnishes an 
appraisal of the usefulness of these methods. 

2. It serves accurately to locate, outline and determine the extent 
of foci of disease. 

3. It may disclose a focus causal of symptoms in patients in whom 
physical examination fails to discover it because of its location or 
because it is masked by other conditions. 

4. It gives a graphic record so that the advance or regression of 
the pathologic process may be followed accurately. 

As a means of appraising the accuracy of other methods of 
physical diagnosis, the Roentgen ray is perhaps most useful in 
estimating the value of percussion. Every clinician can recall 
instances when he has elicited as the only abnormal finding a note 
over the lungs that was slightly or definitely less resonant than he 
thought it should be if the lungs were normal and yet no evidence 
of altered density was shown on the roentgenograph. Did tin's 
indicate the unreliability of the method of percussion? Unfor- 
tunately, data on this question are meager, largely because of the 
fact that the pcrcussor has failed usually to note whether or not he 
considered the change he found significant and, without further 
study, the discrepancy is ignored or attributed to a shortcoming of 
the older procedure. Until clinician and roentgenologist use a 
terminology understandable by each, such problems will remain 
unsolved. If each worker affirms in every case whether or not a 
deviation of the note from what he considers normal in that case 
is significant or not, whether he considers it due to abnormalities 
of the thoracic wall or of the thoracic contents, pleural or pulmonary, 
an explanation of such discrepancies will be forthcoming. Con- 
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versely, when the percussion note is considered normally resonant 
and the radiograph shows increased density, the greater relative 
accuracy of the Roentgen ray in that case will be indicated and by 
reviewing the physical examination the investigator will acquire 
greater skill. When a precise terminology is utilized and correla- 
tions are established, it will not be long before each worker will 
appreciate the usefulness and the limitations of percussion to him 
in the detection of slight changes of density. Observations carried 
out in such fashion that clinician and roentgenologist were able to 
exchange views in a language understandable to each have shown 
that the apparent inaccuracy or shortcoming of percussion in the 
detection of many infiltrative lesions may be due to the fact that 
the infiltration is loose and contains much air, as in many cases of 
tuberculosis of the lungs, that many tumors and cavities arc unde- 
tected! by percussion because of the amount of normal lung overlying 
them and that hyperinflation or emphysema may mask a diminu- 
tion of resonance that would have resulted from an area of increased 
density covered by it. Further, we believe that very slight changes 
in resonance unassociated with other abnormalities may be due to 
altered resilience of the thoracic wall. 

The same comments apply, but less strikingly, to slight altera- 
tions of the breath sounds that may be detected by auscultation. 

The Roentgen ray defines, localizes and measures the extent of a 
focus more accurately than do the other methods of physical exami- 
. nation. Appreciating this fact, diagnosticians of experience infer 
that the lesion responsible for the physical signs elicited is likely 
to be larger than these findings indicate. Now and again, however, 
physical signs suggest a focus larger than it proves to be, especially 
if an area of consolidation or of excavation lies juxtaposed to or in 
communication with a large bronchus superficially placed. 

Frequently, roentgenographic study discloses the presence of 
hidden processes not detected by tire most careful physical explora- 
tions. For example, it is an indispensable aid in the detection of 
a foreign body though it must be borne in mind that some forms of 
the latter may be pervious to the Roentgen ray and cast no shadow. 
When a lesion is located in the base of the lung, or when it is far 
removed from the parietes and without bronchial communication 
or contact, when it lies beneath the scapula, within the posterior 
mediastinum or in the trough of the diaphragm, when it is masked 
by emphysema or by a pleural exudate it may not be suspected 
until an examination with the Roentgen ray is made. Thus, it 
happens often that so-called silent cavities, primary or metastatic 
tumors, areas of beginning pneumonia, localized pneumothorax 
and small pleural effusions arc discovered first when a radiograph 
is made. The presence of any of these lesions may have been 
suggested by the symptoms of which the patient complained or 
they may be an accidental finding. When a so-called miliary 
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seeding of the lung occurs in tuberculosis, malignant disease or 
pyemia, the demonstration of these multiple minute foci can be 
detected with assurance by the Roentgen ray when physical examina- 
tion has failed to disclose them or has led to a suspicion of their 
existence through the auscultation of fine rales throughout a large 
portion of one or both lungs, unassociated with other abnormal 
signs. The existence of a primary neoplasm of the lung may be 
suggested by symptoms or by the finding of signs of consolidation 
in an unusual site, but oftentimes it remains for the Roentgen ray 
to demonstrate the presence of the mass as a dense homogeneous 
shadow varying in size or shape, often basal or spreading from the 
periphery or liilum, but usually without evidence of infiltration of 
the surrounding lung. 

When marked thoracic deformities result from kyphotic or scoli- 
otic curvatures or other, abnormalities of the spine) normal relations 
become so distorted that often the site of pulmonary disease cannot 
be localized without the aid of the Roentgen ray. In this group of 
patients, however, the Roentgen ray may lead to erroneous con- 
clusions for the shadow of compressed lung may be interpreted as 
due to consolidation or the dislocated vertebral bodies may be 
mistaken for a tumor. 

Generally speaking, the progression or retrogression of a path- 
ologic condition is evidenced sufficiently by the evolution of its 
symptoms and of its signs. In certain cases of pulmonary tuber- 
culosis, however, and more particularly in those of fibroid type, 
when symptoms have subsided and the signs indicate the absence of 
anatomic activity, the Roentgen ray may show changes that appear 
to be a source of potential danger. So, too, a series of roentgeno- 
graphs made over a period of time may give earlier evidence of the 
spread or of the resolution of a pathologic process than do the symp- 
toms or the signs. 

A comparison of the films made from time to time gives a graphic 
and permanent record of the evolution of pulmonary and pleural 
disease as it occurs spontaneously or influenced by therapy. Inas- 
much as such studies in pulmonary tuberculosis have given much 
of the knowledge of the utility of the Roentgen ray in the study of 
pulmonary disease, some of the facts disclosed will illustrate how 
valuable an aid the method is in following the course of pathologic 
changes in the lungs. 

The appearance of the youngest tubercle is unknown, though 
some believe it represented by the minute, ill-defined shadows 
designated “budding twig,” “pussy-willow,” “cottony” or “snow- 
flake” irregularities seen along the radiations of the bronchovascuiar 
tree in the subapical and apical regions of the lungs. Probably 
the premise is more sound tha'nAvhcn the film shows in the upper 
third of the chest what is termed a “cirrhus cloud,” or “soft spotty 
mottling,” or infiltration, the conglomerate tubercle is visualized. 
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Such shadows are denser at the center and fade out toward the 
periphery to margins that are more or less hazily defined. When 
coalescence of such areas occurs, light areas may , be seen in the zone 
of confluent density, indicating that consolidation is not complete. 
Necrosis or caseation is indicated by the appearance of areas of 
paling or of clearing. Cavity gives rise to a variety of appearances, 
a larger or smaller zone of central clearing of any shape, but often 
round, is bounded by a halo or rim that may he sharply or vaguely 
demarcated, depending upon the degree of fibrosis or of calcification 
of the *wall of the vomica, the presence or absence of surrounding 
infiltration. Fluid levels may be seen within the cavity depending 
upon its fullness or emptiness. 

The evolution of such changes can be studied with the aid of a 
series of roentgenographs. Increasing marginal haziness of shadows, 
the new appearance from time to time of ill-defined areas of increased 
density, coalescence of such areas, clearing of others, the appearance 
of shadows caused by cavities or by pleural exudation— any or all 
of these mutations may be noted to persist or to accompany the 
development or increase of constitutional symptoms, cough, expec- 
toration, and so forth: Conversely, decreasing haziness, better 
definition and clearing of clouded areas may accompany or follow 
symptomatic improvement. Generally speaking, it is true that 
increasing haziness about foci predicates clinical retrogression and 
as the haziness decreases symptoms often subside. 

On the basis of such evidence, it is conceded that moderately 
dense shadows with poorly-defined margins that merge impercepti- 
bly into the surrounding texture are indicative of anatomically 
active foci. The hazy marginal zone is interpreted by Amberson 
as an inflammatory reaction due to allergy, the response that is 
seen when tubercle bacilli arc newly implanted in the sensitized 
parenchyma of the lung. As the lesion progresses this haziness 
increases, as it regresses it clears and the shadows become smaller, 
more dense, better defined. Thus the correlation between clinical 
and roentgenographie evidence indicates that sharply demarcated, 
dense shadows indicate anatomically inactive disease. As the heal- 
ing advances further, radiations interpreted as due to fibrosis appear 
—accentuated, cottony, thickened lines along the bronchovnscular 
trunks spreading from the root zones become more sharply outlined 
threads that, in time become intertwined, meshlike markings. Later 
still, these may contract and cause dislocation of the trachea and 
mediastinum, diminution of the volume of the chest and other 
deformities. In such films, too, calcification may be visualized as 
very dense shadows of variable size and of rounded, angular or even 
linear contour within the lungs, at the root or in the pleura. Not 
infrequently, bands of increased density along the interlobar 
fissures indicate pleural changes or there may be uniform, diffuse 
hnzinos when the pleura is thickened over a wider area. Obi i torn- 
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tion of the costophrenie angle is interpreted as evidence of pleural 
exudation and tenting of the diaphragm and irregularities of the 
outline of the pericardium are considered due to adhesions. 

If the significance of the changes described is appreciated, the 
detection of them is useful diagnostically, but it must be borne in 
mind that the clinical activity of a disease is determined by the 
presence of symptoms, by the evidence of ill health and of intoxica- 
tion, factors that cannot be measured by the Roentgen ray. The 
usual methods of physical examination, including the roentgeno- 
graph, may indicate the anatomical activity of foci of disease, but 
clinical observation with the study of symptomology is needed 
to determine the presence or absence of clinical activity. These 
facts are axiomatic, but unfortunately are not always remembered. 

So much for the generic description of the changes discoverable 
by the Roentgen ray in a given disease, pulmonary tuberculosis. 
How can such alterations be differentiated roentgenographically 
' from similar ones noted in other diseases? It is the consensus of 
opinion that infiltrative foci within the upper third of the chest above 
the third rib and dorsal spine are usually of tuberculous origin, 
whereas changes in the basal zones, not in continuity with those in 
the upper thorax, are considered generally of nontuberculous causa- 
tion. Further, it is a working rule, .to which there are many 
exceptions, that changes that become more dense toward the apices 
are most often the result of infection with the tubercle bacillus and 
conversely, that lesions that increase in magnitude toward the base 
are of other origin, but such data are suggestive only, they do no 
more than suggest the likely etiology of the changes. The clinical 
course, the demonstration of the tubercle bacillus, the reaction to 
tuberculin, and so forth are needed for precise proof of causation 
when radiographic appearances suggest that a process is tuber- 
culous. The truth of this is evidenced by the following: In 
pneumonoconiosis,. the radiographic appearances may simulate 
closely those seen in advanced bilateral tuberculosis of the lungs or 
in fibroid phthisis. Bronchiectatic cavities or a pulmonary abscess 
in an upper lobe may be confounded with vomica of tuberculous 
origin and miliary carcinosis cannot be finally differentiated from 
miliary tuberculosis of the lungs by the Roentgen ray alone. When 
ordinary pneumonic consolidation involves an upper lobe it may 
suggest a tuberculous process and only the course of the disease 
and the evolution of the shadow will indicate its real nature. Such 
confusion is Jess common in childhood for then the consolidation in 
pneumonia appears often as a triangular shadow of density, with its 
base at the periphery of the lung. The pulmonary mycoses, though 
they often lead to basal lesions and are bilaterally disposed more 
commonly than tuberculous foci, give rise to radiographic changes 
that cannot be distinguished surely from those due to the tubercle 
bacillus. 
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Though there are some who believe the contrary, the infrequent 
lesions of the lung caused by syphilis give no characteristic radio- 
graphic changes. Gummata, more common in the lower lobe and 
radiating from the root, may give a shadow like that of a true neo- 
plasm, and gummatous infiltration may cause changes indistinguish- 
able from those caused by the ordinary bronchopneumonia in the 
depth or near the periphery of the lung. The so-called nontuber- 
eulous basal lesions that are seen in the course of many infectious 
diseases, though known to be of different etiology, give identical 
radiographic appearances. 

Metastatic tumors of the lung secondary to carcinoma of the 
prostate, of the breast, of the stomach and to hypernephroma may be 
suspected when round, ball-like homogeneous shadows, one or more 
in number, are seen in radiographs of the lungs of patients with these 
diseases, but they cannot be distinguished apart without collateral 
evidence. 

Bronchiectasis may be suspected when shadows indicate an 
enlarged, widened bronchial tree radiating especially toward the 
bases, but from the radiographic appearance alone, the causation 
of such changes cannot be determined, unless those associated with 
the presence of a foreign body be excepted. The radiographic 
evidence of effusions in the pleural sacs— dense homogeneous 
shadows with a curved upper level obscuring the pulmonary mark- 
ings and with dislocation of the mediastinal structures to the oppo- 
site side— gives no clue as to etiology, nor can the nature of the fluid 
be suspected from the shadow caused. However, the film may 
indicate the coincident presence of disease of the lungs when it was 
not detected by other means of examination and thus may suggest 
the nature of the underlying pathologic condition. 

The presence of air in the pleural space is revealed by an abnorm- 
ally clear zone in which the markings of the lung are not seen and 
the ribs are more sharply defined than in other parts of the chest. 
Fluoroscopy and roentgenography alike show the displacement of 
the mediastinal structures to the opposite side, provided they have 
not been fixed in situ by antecedent adhesions. The collapsed lung 
shows as a relatively dense, sharply limited, irregular shadow in the 
region of the root of the lung but when adhesions have prevented 
complete collapse of the lung its contour may be distorted and band- 
like connections with the thoracic wall may he seen. If fluid is 
present also, a dense opaque shadow is seen at the bottom of the 
chest, its upper border constantly horizontal, irrespective of the 
position of the patient. Localized pneumothorax may be discovered 
with the Roentgen ray when it is otherwise undetectable. Only 
occasionally, when the coincident existence of pulmonary disease is 
shown, can the Roentgen ray suggest the cause of the pneumothorax. 

Thus far, wc have discussed the helpfulness of the Roentgen ray 
and have said little of its shortcomings. Valuable aid that it is, 
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the Roentgen ray is not infallible and in no case can the utilization 
. of it take the place of a careful physical examination and a clinical 
survey. Thus, we have observed several patients in whom the 
classical signs of lobar pneumonia were demonstrated by physical 
examination in whom the area of solidification underwent resolution 
and cleared, yet at no time did the Roentgen ray show any pathologic 
changes in the lung. For this discrepancy, a satisfactor}' explana- 
tion is lacking. Instances are numerous of patients who have had 
a frank hemoptysis and whose subsequent course showed tire bleed- 
ing was due to pulmonary tuberculosis, yet roentgenographs dis- 
closed no focus of disease at the time of the hemorrhage. In several 
instances tumors of an upper lobe of a lung have been diagnosed 
incorrectly as tuberculosis. Again, we have studied patients with 
symptoms of pulmonary tuberculosis with rales at or below an 
apex, with tubercle bacilli demonstrable in the sputum, the Roentgen 
ray films of whose chest failed to show evidence of disease. Then, 
too, in occasional cases of acute fibrinous pleurisy roentgenographic 
examination was negative even when clinical examination indicated 
the existence of a widespread plastic exudate. 

To appreciate the helpfulness of the Roentgen ray in thoracic 
diagnosis is not to belittle the worth of other methods of study— 
to indicate the shortcomings of the Roentgen ray is not to disparage 
its great value. Only by recognizing the strength and the weakness 
of each procedure can a real appraisal of its merit be obtained. 
When this is done, roentgenography will be appreciated as a useful 
' accessory method in the diagnosis of thoracic respiratory disease, 
but as an accessory method only; much of the usefulness of which 
will be lost unless the data furnished by it are correlated with those 
obtained from the history, the physical examination and the results 
of laboratory study. 

Conclusions. Roentgenography has assumed a role of increasing 
importance in the diagnosis of thoracic disease, but practised as it 
is today by many, the use of it may be more hurtful than helpful. 
If the real utility of the method is to be realized, those who employ 
it must be trained in anatomy, pathology, physiology and clinical 
medicine. They must be workers who are informed of what is 
normal rocntgenographically in the various decades of life. They 
must know that no examination of the chest is complete without it, 
but that it cannot take the place of a careful physical examination. 
They must understand that the Roentgen ray cannot discover fever, 
rales and constitutional symptoms, though it may reveal the probable 
cause of these manifestations. 

Such workers, informed of these fundamental facts as well as of 
the specific limitations already mentioned, will bring to the clinician 
data that may confirm or deny the Findings elicited by oilier methods, 
disclose the presence of undetected foci of disease, localize them, 
reveal their extent and texture and record graphically progressive 
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or retrogressive changes as they develop over periods of time. 
However, such data, suggestive though they may be, cannot 
finally determine the etiology of the abnormalities disclosed, say 
whether or not clinical disease exists. 

Only when radiographic data are interpreted with such a back- 
ground of knowledge and are correlated with all other available 
diagnostic criteria, will their maximum usefulness be realized. In 
this era of enthusiasm for so-called methods of precision, the short- 
comings of a graphic method, though real, may be overlooked. 
The engineer has not banned the use of steam in the making of 
electricity since he has learned to harness the driving force of the 
stream, the farmer has not abandoned totally his horses since the 
advent of the tractor. These workers have used the new methods 
to supplement the old, availing themselves of the usefulness of both. 
Clinicians may profit by the example of artisan and agriculturalist— 
tried methods of physical exploration, fallible and insufficient though 
they may be, must not be discarded when newer methods of study 
become available, but the good that is in each must be adopted and 
all available data collated and synthesized. 


SICKLE CELL ANEMIA. 

With Report of a Case with Autopsy. 

By Gordon E. IIein, M.D., It. L. McCalla, M.D., 

AND 

G. W. Thorne, M.I)., 

SAN rjlANCISCO, CAT.ir. 

(From the Department of Medicine, University of California Medical School.) 

Following Herrick’s description* in 1910 of a negro with peculiar 
sickle-shaped erythrocytes in a stained blood smear, the condition 
has been found not infrequently. Twenty-two active cases have been 
reported and approximately 100 latent cases have been mentioned. 
Autopsy reports have been published by Sydenstricker, Mulherin 
and Houscal, by Huck and by Graham. A few facts concerning 
this type of nnemiaseem definite. It appears to be limited to the 
negro race and so far no case has been reported except in individuals 
of negro parentage. 

The phenomenon of “sickling’’ is not limited to persons with 
symptoms, but may be demonstrated in individuals who are appar- 
ently well but who in most instances have been related to one who 
has what Sydenstricker calls the active phase of the disease. In 
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fact Cooley and Lee 12 consider “sickling” so common that they 
recommend some such term as “sicklemia” for the condition when 
unaccompanied by symptoms, with reservation of “sickle cell 
anemia” for patients with definite hemolytic anemia. The phe- 
nomenon is not nearly so marked in people without symptoms. 
It is variable in an individual in the active phase. Subjective 
decline is followed by more marked changes in the blood and during 
periods of improvement it is sometimes difficult to get a preparation 
showing characteristic changes in the erythrocytes. All degrees 
of severity are found. The same person has been observed by 
Emmel to pass from the active to the latent phase, although study 
of the observed cases as well as our own suggests that persons with 
the active phase have been subnormal from birth and throughout 
their existence were unable to perform ordinary heavy work. 
Periods occurred when they were distinctly worse and were confined 
to bed and others when they were relatively comfortable, but never 
were they completely well. 

Huck and Taliaferro feel that the disease is transmitted according 
to the Mendelian law and find that the sickling is a dominant char- 
acteristic. In the case observed by us, the boy’s mother showed a 
few sickle cells but had no other symptoms of the disease. Unfortu- 
nately, no other members of the family were available for study. 

Graham suggests that a toxic exciting agent, possibly a strepto- 
coccus, is acting on a person with an underlying status determined 
by deeply rooted racial characteristics. It should be mentioned 
that sickling has been noted in the blood from the umbilical cords 
of infants whose mothers showed the phenomenon. 

Castana does not believe that a special semilunar anemia exists 
as a clinical entity with a definite symptom complex and blood 
picture. 

In the severe active cases a definite group of symptoms and signs 
seem to exist, the most characteristic of which arc the phenomena 
in the blood. The unique type of poikilocytosis which gave the 
disease its name is pathognomonic. The red cells, which immediately 
after obtaining the blood are mostly of normal shape, assume 
bizarre forms, the most common type resembling the crescent moon. 
Other peculiar forms may be seen on the accompanying photographs. 
Long processes at times extend from the ends of the crescents. 
Sickle cells may be seen in a stained smear, but are best observed 
in a sealed sterile cover slip preparation of the fresh blood where, 
after a varying time, usually from two hours to several days, prac- 
tically all erythrocytes assume the typical new moon shape. The 
rapidity and completeness with which the change in shape takes 
place varies with the condition of the patient and the technique 
of preparation. At times sickling is marked in one portion of a 
slide and almost absent in another. The red cells arc extremely 
labile and change shape with the greatest rapidity. If one removes 








Fio, 3. — Mother's blood — photomicrograph of stained smear showing a ‘’Sickle” 

shaped cell. 



I'm. -1. — Patient's blood — photomicrograph of stained smear. 








HEIN, MC CALLA, THORNE: SICKLE CELL ANEML1 765 

the cover-slip of a slide with nearly all cells of the crescent shape, 
it will be noted immediately thereafter that all cells have resumed 
a circular shape. Similarly, if the slide is left for a week or two 
untouched, the cells resume their original contour. 

As has been noted before, the cause of the change in shape seems 
to lie chiefly in the cell itself and the cells of our patient developed 
the typical deformity in the sera: (a) of his own mother; (b) of a 
normal negro; (c) of a patient with pernicious anemia; (d) of a 
patient with the acquired type of hemolytic icterus, (e) of a patient 
with obstructive jaundice. Conversely, the red cells of these 
people did not show the phenomenon when placed in the serum of 
the affected negro boy. Although blood from the mother showed a 
few sickle cells, the son’s scrum did not accentuate the phenomenon. 
Moderate heat undoubtedly hastens the process and cold inhibits it. 
Bile-stained serum which had an icterus index of over 70 had no 
effect in either hastening the process nor in making it more complete. 
This varies from the results obtained by Sydenstricker, who noted 
a distinct acceleration. In agreement with him, we found that 
sodium glycocholate greatly accelerates the speed with which the 
change progresses while saline solution inhibits the reaction, suggest- 
ing that factors outside the cell may have some effect. Blood 
taken under paraffin oil and kept under oil without exposure to 
air shows practically no sickling whatever. Whether this is due to 
change in surface tension is not known. 

Blood obtained by stabbing through a drop of formaldehyd placed 
on the skin in an attempt to get rapid fixation of the red cells shows 
about the same number of sickle cells as a fresh preparation observed 
immediately. The specific gravity of the blood in our case was low 
—1050 and 1018 at two different times separated by four months. 

The reduction in red cells is marked, the average in the severe 
cases ranging between one and a half and three millions. The 
number of red cells decreases during acute exacerbations and rises 
slightly with subjective improvement but neither in our case nor 
in the other published cases did it approach normal at any time. 
The hemoglobin is proportionately reduced. Platelets are not 
decreased. Bleeding and clotting time are within normal limits. 
Anisoc.vtosis is present and polychromatoplulia is marked. The 
blood picture is that of marked blood destruction with very active 
regeneration. Nucleated red cells are common, as are reticulated 
cells. Sickle cells at times show a nucleus. Bilirubin is present in 
the plasma and the icterus index proposed by Meulengracht is 
markedly increased, varying between 14 and 2G. The van den 
Bcrgh direct reaction is negative and the indirect positive. 

In agreement with Sydenstricker and Graham, we found a down- 
ward extension of the range through which the red cells resist com- 
plete hemolysis in hypotonic salt solution. 
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The white blood cells vary in number. We have observed the 
number in the same patient varying between 7400 and 17,650. 
No particular increase in polymorphonuclear forms were noted. 
On some slides large cells, possibly endothelial in origin, formed 
6 per cent of the total and, although looked for, phagocytosis of 
red cells by these large mononuclear cells was not noted. 

Alternate relapses and remissions are the rule; the remissions may 
last years; the relapses as a rule are short. During the relapses 
epigastric pain is common and often severe. In 8 of 11 published 
active cases, it was present, and in our patient it was the complaint 
for which he sought relief. The pain is sharp and cramplike, 
appears at intervals sometimes of months, then occurs as often as 
five times a day. It has no relation to meals and may occur night 
or day. It sometimes is associated with nausea and vomiting. 
Our patient was not relieved by alkalies but>the pain was entirely 
controlled by olive oil. 

As would be expected from the marked reduction in hemoglobin, 
dyspnea on exertion and weakness are rather consistently present, 
although in 3 of 11 published cases no mention of dyspnea is made. 

Jaundice is constantly present but varies in degree. At times a 
deepening of the yellow seems to precede other symptoms or signs 
in announcing the beginning of a relapse. The jaundice apparently 
is due to the increased blood destruction as indicated by the van den 
Bergh test and the finding of urobilin in the urine with an increase in 
the feces. Although Roentgen ray examination in our patient shows 
distinct shadows suggesting gall stones, there is no evidence that they 
are the cause of the icterus. They are common in hemolytic familial 
icterus and one would suspect that they would be common also in 
sickle cell anemia for in many ways the diseases resemble each other. 
Gall stones were observed in 3 of 12 cases. 

A curious but striking phenomenon is the presence of ulcers in the 
ankle region. In 12 cases they were observed nine times. They 
are bilateral, multiple, sharply demarcated and heal slowly, leaving 
a thin shining scar. They tend to recur with relapses. 

The definitely enlarged heart and loud systolic murmur with an 
accentuated pulmonary second sound made us uncertain whether 
or not the joint symptoms and fever were part of an atypical 
rheumatic fever. But inasmuch as such hearts are found in people 
with anemias, particularly of the pernicious type, and are found 
so consistently in people with sickle cell anemia, it is probably a 
part of the clinical picture of sickle cell anemia. The heart is 
enlarged and its rate is rapid. A systolic murmur may be heard 
at the apex. The liver is enlarged but the spleen is not. Over 
one-half of the cases reported have shown a mild generalized lymph- 
adenopathy. 
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In addition, we have a group of more uncertain symptoms and 
signs. Fever seems to accompany relapses. It is usually low and 
may have a gradual rise and decline, much resembling the type 
found in rheumatic fever. Most authors have noted fever but in 
some instances their patients had an entirely irrelevant condition 
which could easily account for the fever. Pain in the extremities 
occurs during relapses. In our case the pain was not limited to the 
joints but also was referred to the region between the joints. No 
swelling nor increase in local heat was present although swelling had 
been present at times and has been reported in other patients. 
The pain was slightly relieved by sodium salicylate but not with the 
promptness usually found in acute rheumatic fever. We feel that 
the pains in the extremities are probably part of the sickle cell 
anemia. Night sweats accompanied these attacks. 

The Roentgen ray examination, as well as revealing shadows, 
interpreted as formed by gall stones, showed a consistent deformity 
such as is found in duodenal ulcer. With the exception of a single 
questionable examination for occult blood in the stools, this had no 
clinical confirmation. Possibly adhesions could account for the 
deformity, nevertheless, in the light of the unexplained occurrence 
of ulcers elsewhere, tin’s region should be watched in other people 
showing the typical erythrocytic deformity. The presence of 
albumin and casts in the urine occurs often enough to require note. 
One does not expect to find them ten times out of twelve, particu- 
larly when the ages are between five and thirty-eight years. 

The more prominent findings in the previously reported available 
cases have been tabulated on page 767. 

Case Keport. R. B. was a male negro, aged twenty years. Intermit- 
tently since his first j'ear he had had attacks of pain in various joints, 
wrists, elbows, feet, ankles, knees and back, the location varying at different 
times. Attacks lasted six or eight months with free intervals of a year or 
two. Swelling of the ankles occurred at times accompanied by pain. 
Because of these spells he was unable to attend Echool or work regularly. 
At the age of fifteen years, following eating of green pecans, lie felt severe 
pain in the epigastrium, vomited and was ill for two or three days. A 
doctor suggested that gall stones were the cause, but the father refused to 
permit operation. 

At sixteen years epigastric pain recurred, lasting two or three weeks, and 
a similar attack followed at eighteen yearn. The last and most severe 
attack occurred at nineteen years. The pain occurred in paroxysms, last- 
ing an hour or two, coming four or five times daily and leaving a distinct 
soreness. It radiated to each side of the abdomen — slightly more to the 
right. It was accompanied by persistent vomiting. He states that he 
had epigastric pain and joint pains, at different times, never together, 
although while in the hospital we observed him with both. Leg ulcers 
were first noted at the age of seventeen years, and accompanied the attacks 
of “ rheumatism.” He had always been jaundiced, the yellow color increas- 
ing during attacks of both types. He had infrequent headaches; was 
constipated, but had never had clay-eolorcd stools. He had nocturia 
when ill, but not otherwise. During the spells the urine was dark colored. 

The patient v.ns born in Texas, and has lived in Texas, Arizona, Cali- 
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fornia, Arkansas and, as a railroad porter, “all over the country.” He 
attended school very irregularly because of repeated illness. Besides the 
attacks noted above, he had whooping cough, occasional sore throat and 
gonorrhea. His habits were not unusual. 

The patient's father died at forty-five years of age, of pneumonia. His 
mother is living and well at forty-four years. She shows to a very slight 
degree the same erythrocytic deformity as the son. The paternal grand- 
father died at ninety-eight years and a grandmother at eighty years. They 
had always been well. The maternal grandmother was killed at twenty 
years. The grandfather’s condition is unknown. He has one brother, living 
and well. Two brothers and one sister died of unknown causes. 



Chart. 

He was normally developed and nourished. Icthvosis was present. The 
conjunctiva: wore pale; sclera: were greenish yellow. Ocular fundi were 
normal. The tonsils were large. Slight enlargement of cervical, axillary, 
cpitrochlcar, and inguinal lymph nodes existed. Lungs were normal. The 
heart was enlarged to the left; the left border in the fifth interspace was 
13 cm. to left of M. S. L. A systolic thrill was present over the whole 
precordia. A loud systolic murmur was heard at the apex, transmitted 
toward the base and the axilla. The second sound in the pulmonic area 
was accentuated. Blood pressure was 10S/70. Peripheral vessels were 
negative. The abdomen, except for tenderness in the right hvpochondrium 
and epigastrium, and a possibly enlarged liver, was normal.' The edge of 
t he liver was not felt . Spleen was not palpable. Finger nails were curved 
in two planes. Circular punched-out ulcers below malleoli on both lees 
measured about 2 cm. in diameter. A scar of a healed ulcer was present 
under one malleolus. Reflexes were normal. Vibratorv sense was normal. 
Temperature, pulse and respirations are shown on the chart. 
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The following blood counts were taken at selected intervals: 


TABLE II.— BLOOD COUNTS IN SICKLE CELL ANEMIA. 



Oct. 13. 

Oct. 29. 

Nov. 5. 

Nov. 24. 

Dec. 10. 

Jan. 13. • 

Hemoglobin, % 

40 

40 

50 

50 

5S 

55 

Red blood cells 

2,712,000 

1,088,000 

2,584,000 

1,800,000 

2,780,000 

2,504,000 

White blood cells 

10,900 

9,000 

9,300 

7,800 

10,400 

17,650 

Neutrophils . 

42 

57 

52 

60 

01 

5S 

Eosinophils . 

3 

2 

2 

2 

3 

1 

Basophils 

0 

0 

0 

0 

0 

0 

Large lymph. 

5 

7 

7 

5 

1G 

n 

Small lymph. 

43 

27 

31 

31 

10 

30 

Monocytes 

3 

6 

. 5 

0 



Transitionals . . 

4 

2 

2 

2 

2 

3 


Four to 11 nucleated red cells were seen to every 100 white blood cells 
counted. Reticulated cells varied between 6 and 12.5 per cent. Hemol- 
ysis in salt solution began at 0.34 and was complete at 0.28 per cent. Blood 
was Type III (Moss); specific gravity, 1050. Van den Bergh direct, nega- 
tive; indirect showed a positive reaction. Icterus index varied from 14 to 
26. Blood cultures were negative. 

When first examined (at a time when he had fever, jaundice and epi- 
gastric pain) 90 per cent of the erythrocytes became sickle-shaped in twenty- 
four hours. Two weeks later, when he had no symptoms, only 10 per cent 
sickled after five days. During a relapse in March, 2925, when he had 
jaundice, joint and abdominal pain, 95 per cent of the red cells became 
characteristically deformed in twenty-four hours. 

Tiie cells were put in sera of persons with the following conditions: 

1. Pernicious anemia. 

2 . Hemolytic jaundice, acquired type. 

3. Obstructive jaundice (Carcinoma of pancreas). . 

4. Latent type of sickle cell anemia (his mother). 

5. A normal white person. 

G. A normal negro. 

Sickling occurred in the same percentage as in the control. 
The cells of these people showed no sickling in the negro boy’s 
serum with the exception of his mother, who showed a similar 
sickling as the control in her own serum. Cells received in oil 
showed practically no change in shape; and those received in normal 
saline showed only o per cent in a week. A control showed 95 
per cent in twenty-four hours. Sodium glycocholate showed a 
marked effect in speeding up the appearance of “sickle”-shnped 
forms. 


TABLE III. — EFFECT OV SODIUM GLYCOCHOLATE ON SICKLING. 


Specimen No. 1 . 
Specimen No. 2 . 


With sodium plycocholntc. 

{ SO per cent in “10 min. 

00 per cent in 12 hours 
90 per cent in 3 hours 
95 per cent in 2-1 “ 


Control. 

SO per cent in -IS hours 

15 per cent in 3 hours 
93 per cent in 2 1 “ 


The Wasserinann test was negative. The feces showed a ques- 
tionable test for occult blood once only. Urobilin was increased. 
The urine showed the faintest possible trace of albumin, an ocea- 
rional granular cast and urobilin in considerable amount. 
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Basal metabolism -f- 3 per cent. 

Biopsy of an ulcer showed chronic inflammation with fibrosis and 
round-cell infiltration. 

Roentgen ray revealed a mitral-shaped enlarged heart, a shadow 
suggesting gall stones and a deformed duodenum. A small six- 
hour residue was found. Roentgen ray of the ankles was negative. 

The patient left the hospital January 26, 1925, was fairly well, 
and did light work as a porter in barber shops and such places for 
eight months. He had occasional attacks of epigastric pain relieved 
by olive oil, and some severer attacks which necessitated his stopping 
work for a few days. In November, 1925, he had a relapse marked 
by jaundice, joint pains, epigastric pain, nausea and vomiting. 
He remained at home in bed for two weeks. He was advised to 
reenter the hospital but began to improve, so did not. He was very 
well until 5 p.m. on January 11, 1926, when he had a perforation of 
the duodenal ulcer. He was operated upon six hours after perfora- 
tion. The following day he became delirious, his pulse rose to 
150 and he died on January 13, 1926. 

Blood from his finger one hour after death showed many sickled 
forms within forty minutes, and practically 100 per cent in twenty- 
four hours. It took three days for these cells to return to their 
circular shape. 

Blood from the right and left heart contained about 50 per cent 
sickle forms. The bone marrow had about 10 per cent crescent 
forms, and smears from the splenic pulp revealed slight sickling. 

Through the kindness of Dr. E. M. Hall of the Department of 
Pathology of Stanford University, we are able to add tire necropsy 
findings: 

Autopsy.— Subcutaneous fat was normal. An ulcer was present 
over the right external malleolus. It measured 2x4 cm. and had 
smooth edges, while the floor was covered by granulation tissue. 
He had an acute purulent peritonitis. The duodenal ulcer had been 
removed. 

The liver extended 5 cm. below the costal margin in the mid- 
clavicular line. Tt showed extreme congestion with dilatation of 
the capillaries and atrophy of the liver cells all through the lobules. 
Moderate brown pigment existed in the cells about the centers of 
the lobules. Round-cell infiltration of periportal connective tissue 
existed. The gall bladder was thickened and contained three 
small stones. 

The spleen was shriveled and small. What appeared to be several 
small hemorrhagic infarcts 1 cm. in diameter were found on section. 
Fibrosis of the capsule and trabecula; with hyaline degeneration, 
necrosis and calcification were found along with marked atrophy of 
the pulp. The hemorrhagic areas resembled infarcts. A marked 
periarteritis was present. Gold-brown hematogenous pigment was 
foil mi in small amounts in the fibrosed Malpighian corpuscles. 

The heart was approximately twice normal size, the enlargement 
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chiefly in the left ventricle. The muscle showed no scarring. The 
right ventricular muscle showed a few small scars and some fatty 
degeneration. The edges of the mitral valves were slightly thickened. 

The peribronchial lymph nodes were enlarged, showing a diffuse 
fibrosis and hyaline degeneration. Small areas of necrosis and begin- 
ning calcification were noted. 

The bone marrow was deep red and the red cells varied markedly 
in size and shape. Numerous normoblasts were seen. 

The kidneys were large. All of the glomeruli were swollen and 
engorged and many of the cells in the loops were sickle-shaped. The 
tubular epithelium was swollen, granular and showed beginning 
necrosis. The larger arteries showed a slight arteriosclerosis. 

Conclusions. 1. The outstanding clinical features of sickle cell 
anemia are its occurrence in the negro, its apparent heredity, the 
blood phenomena, dyspnea, abdominal pain, jaundice, fever, joint 
and muscle pains, cardiac enlargement, absence of splenic tumor, 
general lymphadenopathy and leg ulcers. The blood Wassermann 
is consistently negative. Urine often contains albumin. Gall 
stones are found in some cases. 

2. In this study former cases were collected and another case in the 
active phase added. Death resulted from duodenal ulcer and the 
autopsy findings are given. 

3. Extreme splenic atrophy and general signs of increased hemol- 
ysis were prominent postmortem features. 
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CANCER OF THE STOMACH.* 
By Donald C. Balfour, M.D., 

AND 

Estes IT. Hargis, M.D., 

nOCHESTEn, MINN. 


Cancer of tlie stomach may, in its various forms, he one of the 
most hopeless or one of the most curable types of cancer. These 
facts, together with the difficulties in early diagnosis, the differences 
of opinion as to the management of the disease, and the uncertainty 
as to the exact relation of chronic gastric ulcer to cancer, provide 
questions worthy of frequent consideration. We have recently 
reviewed a series of 1000 consecutive cases of cancer of the stomach 
in which operation was performed at the Clinic, the review serving 
as a basis for certain facts and observations presented here. 

Since 1010 more than 6000 patients with cancer of the stomach 
have been seen at the Clinic. The average age of the patients in the 
series of 1000 cases studied was fifty-four years; 37.6 pfer cent were 
between the ages of forty and fifty-five years. The number of 
patients seen in early life is larger than in preceding series. Recently 
a girl, aged twenty years, was seen, who had an inoperable carci- 
noma of the stomach. The oldest patient in the series was eighty- 
one years. The ratio between the sexes shows that the frequency 
of the disease in men as compared to that in women is higher than 
is shown in statistical studies of cancer of other parts of the body, 
there being 79 per cent men and 21 per cent women. 

Diagnosis. The outstanding progress in the diagnosis of cancer 
of the stomach during the last few years can be attributed to the 
Roentgen ray. In spite of the generally accepted fact that the basis 
of successful treatment is early diagnosis, very little progress has 
been made in the early recognition of cancer of the stomach by the 
interpretation of clinical symptoms alone. Moreover, but little 
progress can be made because the lesion is not so situated as to 
cause significant symptoms until the disease is too far advanced 
for eradication. As a matter of fact, cancer of the stomach rarely 
gives rise to pronounced symptoms early; even if the lesion invades 
the pylorus obstruction seldom intervenes until the growth has 
infiltrated perigastric tissues and organs extensively. 

A time-honored but unreliable sign of cancer of the stomach is 
that of gastric acidity. Numerous observers have shown that free 
hydrochloric acid can be demonstrated in the gastric contents of 
many patients with cancer of the stomach. In our series of 1000 


* Rend before tbo meetinj: of the Interstate Post-Graduate Assembly of North 
America, Cleveland, Ohio, October 19, 1920. 
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cases free hydrochloric acid was found in 43.8 per cent. In view 
of the fact, therefore, that early diagnosis of cancer of the stomach 
by clinical means is too frequently impossible because of the lack 
of reliable clinical signs and symptoms, progress toward increasing 
the percentage of cases diagnosed early enough to give the patient 
a chance for cure by removal of the lesion must come through a more 
general recognition of the fact that the Boentgen ray is the most 
certain method of determining whether cancer of the stomach is 
present. Prolonged study and observation of existing symptoms 
and waiting for definite diagnostic signs to develop may be justifi- 
able in the presence of known benign lesions, but when there is a 
possibility of a malignant lesion in which the only chance for cure 
lies in early removal, such methods are dangerous. As the Roent- 
gen ray will demonstrate 96 to 9S per cent of gastric lesions, three 
out of four of which are malignant, the failure to take full advantage 
of such an accurate method of diagnosis becomes inexcusable. 

A further important fact is that in many cases in which the symp- 
toms of gastric disease are lacking, a positive diagnosis can be made 
from palpable metastatic nodules, particularly on the rectal shelf, 
in the supraclavicular space and in the umbilicus. A biopsy of an 
enlarged lymph node in the supraclavicular space or umbilicus will 
usually identify a doubtful case not only from the standpoint of 
the character of the lesion in the stomach, but from the standpoint 
of its curability. 

Indications for Operation. As a basis for the treatment of cancer 
of the stomach it should always be kept in mind that death will 
surely occur within a period of months if the disease is not inter- 
rupted in its course. The purposes in treatment, therefore, are 
twofold : (1) To effect cure if possible; (2) to assure the patient a 
minimum of suffering during the remaining months of life. In an 
endeavor to attain these purposes a higher percentage of patients 
arc operated on than the picture of the disease appears to warrant, 
partly owing to the fact that the conscientious surgeon will practise 
the “golden rule” as far as the treatment of cancer is concerned, 
and partly to the fact that cure can sometimes be brought about 
in cases which, on examination, appear to be too advanced for cure. 

It is also true that certain patients even when the disease is obviously 
incurable can be greatly relieved by an operation designed only to 
relieve symptoms. In the light of such experiences surgeons will 
gradually evolve certain principles in the treatment of cancer, and 
will believe t hat exploration is warranted in any case of cancer of 
the stomach which is not clearly incurable because of metastasis or 
involvement of the cardia. On such a basis exploration is advised 
in more than half of the eases of cancer of the stomach observed in 
the clinic, and when exploration is carried out it is found that the 
growth can be removed in about 16 per cent of the cases. 

There are certain signs and symptoms which suggest that the 
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disease is far advanced or that the risk of operation is unusually 
high. Obesity, marked anemia, rapid loss of weight in the absence 
of obstruction, and youth are unfavorable. The significance of this 
should always be pointed out to the patient’s relatives. A large 
tumor is not necessarily an indication of inoperability. High-grade 
obstruction demands relief, in some cases, as imperatively as does 
obstruction of the colon by cancer. This results occasionally in 
operating on a patient who has extensive metastasis, and it is in part 
an explanation of the high mortality following gastroenterostomy 
for cancer of the stomach. The guiding principle in advising opera- 
tion for cancer of the stomach is the belief that exploration is 
warranted in all cases in which there is no proof of the existence of 
metastasis. 

Preparation of Patients for Operation. Much in the way of pre- 
operative treatment can be done to minimize the risk of operation 
for cancer of the stomach. Many patients who are not suffering 
from obstruction, but who have been on a starvation diet, are 
greatly benefited by a few days’ rest in bed with a more liberal diet 
and particularly by the administration of fluids. All patients with 
obstruction should be admitted to the hospital. McVicar and his 
associates have demonstrated the importance of the recognition of 
the toxic manifestations of obstruction and their control by the 
intravenous administration of an adequate quantity of 1 per cent 
solution of sodium cldorid and 10 per cent solution of glucose. 
This is not only of great importance in the control of the toxemia, 
but the effect of such treatment, together with systematic lavage 
of a stomach which is markedly obstructed, is extraordinary. With- 
out it the surgeon must often deal with edematous, congested and 
friable gastric tissue, most unfavorable for safe suturing. With 
the control of such mechanical obstruction and its effects the walls 
of the stomach, particularly the gastric mucosa, are at least partly 
restored to normal and the operation is rendered easier and safer. 

The treatment of anemia associated with cancer of the stomach 
is not satisfactory. It is the custom in the clinic to endeavor by 
transfusion to raise the hemoglobin when it is below 40 per cent, 
but in the individual case such practice is not persisted in because 
experience has shown that unless there has been a recent massive 
hemorrhage, the hemoglobin can be only slightly elevated. It is 
probably true, however, that, even if transfusions do not increase 
the hemoglobin, they arc of value. Moreover, if there has been 
recent perforation and considerable pain is present, the beneficial 
effects of the x'elicf from pain following a few days’ rest in bed are 
marked. It is, of course, unwise to sustain beyond a reasonable time 
such efforts to improve the condition of the patient for operation. 

Operation. The first factor of safety in an operation for cancer of 
the stomach is anesthesia. It is well known that operations in the 
upper abdomen carry greater liability to pulmonary complications 
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than operations in other regions. This -is especially true in cases of 
cancer of the stomach, not only because the disease and the starva- 
tion frequently incident to it have lowered the patient’s resistance 
but because extensive resections tend to fix the diaphragm and 
restrict respiratory movements following operation. It is of first 
importance, therefore, that the danger of pulmonary complications 
be limited to that actually associated with the operation itself and 
not increased by an improperly selected or administered anesthetic. 

It is safe to say that the less the general anesthesia in cases of 
cancer of the stomach, the less the likelihood of postoperative pul- 
monary complications. At the same time efforts to avoid general 
anesthesia in extensive operations on the stomach by carrying out 
the operation under local anesthesia are ill advised for two reasons: 
(1) Local anesthesia does not eliminate the danger of pulmonary 
complications; (2) greater harm is done in carrying out a difficult 
resection under local anesthesia in an apprehensive patient in bad 
condition than in performing it under a properly administered gen- 
eral anesthetic. Between these two extremes, that is, routine local 
anesthesia and routine general anesthesia, there lies a course which 
has been evolved through the combination of local and certain 
types of general anesthesia. In my own experience the incidence 
of pulmonary complications has been definitely decreased by the 
routine combination of a block of the abdominal wall with anes- 
thesia under ethylene, oxygen and carbon dioxid, as developed by 
Lundy. Nothing could be more satisfactory than this combination. 
The field block of the abdominal wall is sufficient for the actual 
laparotomy and the exploration on which a decision regarding the 
subsequent procedure is based. If neither resection nor gastro- 
enterostomy is advisable or possible, the incision can be closed 
without any further anesthesia. Should gastroenterostomy be 
necessary, it can practically always be performed without any 
general anesthesia. If resection is advisable, in many patients the 
stomach can be largely mobilized without any general anesthesia; 
the ease, the rapidity and the safety with which unconsciousness 
can be brought about by ethylene permits absolute control of the 
anesthesia with a minimum of risk to the patient. With the 
abdominal wall blocked in this way the general anesthetic is dis- 
continued before the incision is closed, so that the patient is usually 
conscious before leaving the operating room. 

It is not always easy to decide on the proper surgical procedure. 
In the first place the “golden rule” should again be followed, with 
due consideration, in cases of advanced disease, to those requests 
which occasionally come from patients, who because of age, import- 
ant business or professional plans, or for other weighty reasons 
prefer to be certain of a few months of life than to undergo a great 
risk for a doubtful cure. Unless the cancer has been found to have 
penetrated into extragastric tissues to such an extent as to render 
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cure obviously impossible or to have involved distant organs or 
caused peritoneal implants, a quick decision should never be made 
for or against eradication. If it is obvious that the lesion is too 
widespread for removal, the distressing situation arising from an 
erroneous diagnosis should always be guarded against by the removal 
of tissue for microscopic examination. If the disease is confined to 
the stomach and the adjacent lymph nodes, a very careful examina- 
tion should be made first of the upper limits of the lesion. Resec- 
tion should usually be undertaken if sufficient healthy stomach is 
found above the limits of the growth and the stomach and duodenum 
can be mobilized, even if it is necessary to dissect them free 
from the pancreas, and even if the lymph nodes are extensively 
involved and apparently cannot be entirely removed. Nothing is 
more important in this connection than the fact that many of these 
enlarged lymph nodes may be found free from malignancy, and one 
should not be hasty in deciding against resection because of the 
extent of the enlargement of the lymph nodes. I recently encoun- 
tered an interesting illustration of this fact in the case of total 
gastrectomy for a cancer of the linit is plastica type in which I was 
quite certain that very large unremoved lymph nodes near the 
csophagojejunal anastomosis were malignant. The patient suc- 
cumbed to a late pulmonary complication more than a month after 
the operation; at necropsy the changes in those nodes were found 
to be inflammatory and there was no evidence of cancer. 

If a tumor in the stomach can be mobilized and removed, but 
irremovable metastatic lesions indicate incurability, it is often in 
the patient’s best interest to resect even though the resection is 
only palliative. For instance, we have had a number of patients 
who have enjoyed excellent health for many months, in one instance 
for three years, following resection of the stomach when nodules 
existed in the liver or implants on the pelvic peritoneum. Further- 
more, there arc at times very clear indications for removing small 
obstructing growths at the pyloric end of the stomach, although 
metastasis has made the disease incurable. Resection under such 
circumstances is followed by better and more lasting results than 
gastroenterostomy. 

Gastroenterostomy is useful in two types of eases. The first type 
is that in which the operation is performed solely as a palliative 
measure, the palliation being real when the eases have been well 
selected. It should be remembered, however, that in cases of 
advanced disease the musculature of the uninvolved portion of the 
stomach is so impaired by obstruction and poor nutrition that the 
anastomosis may not function well. The operative mortality of 
gastroenterostomy for cancer is higher than that of resection. In 
the second type gastroenterostomy is performed as a preliminary 
stage to resection. Crile has emphasized the importance of this, 
and there are occasional cases in which resection as a secondary 

vou. IT.!, no. (!. — ji n)', l'.'-T L’T 
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procedure can be safely accomplished where it would have been 
doubtful as a primary procedure. Since we have been giving more 
attention to the preparation of patients before operation we find 
the necessity of the two-stage operation occurs less often. When 
it is desirable to relieve obstruction, fixation of the stomach poste- 
riorly may not permit of satisfactory posterior gastroenterostomy, 
in which event an anterior gastroenterostomy should always be 
substituted for the attempt to force a posterior. 

When resection is indicated there are many methods of restoring 
gastrointestinal continuity. Basically there are two: Either a 
direct union between the stomach and the duodenum or the closure 
of the duodenum and a union of the remaining portion of the stom- 
ach with the jejunum. The former method, the Billroth I, is 
useful, time saving and safe if all precautions are taken against 
accidents. In cancer, except in the very small lesions at the 
pylorus, it is questionable whether the Billroth I constitutes as 
thorough an operation as the Billroth II or its modifications. A 
further disadvantage in the Billroth I is that if recurrence takes 
place it is likely to do so in the neighborhood of the new anastomosis 
and cause obstruction. 

The chief points of importance in carrying out the Billroth I are: 
(1) Many interrupted sutures should be used in completing the 
anastomosis; (2) the anastomosis should be held to the right of the 
median line by a suture between the pyloric end of the stomach 
and the round ligament of the liver to prevent strain on suture 
lines; (8) the retention of gastric contents should be carefully avoided 
by routine lavage during the few days following operation; (4) no 
food should be permitted for four or five days following operation. 

Of the different methods of restoring continuity by union of the 
stomach and the jejunum the anastomosis between the end of the 
stomach and the side of the jejunum has attained the greatest 
popularity, largely because it consumes less time than the Billroth 
II. The gastrojejunal anastomosis can be made either behind the 
colon or in front of it. The posterior method can be used in many 
cases without difficulty; but when after extensive resection, only a 
small segment of stomach is left, it is simpler and safer, and less 
likely to give rise to complications to bring a long loop of jejunum 
up in front of the colon and attach it to the end of the stomach. 
When this operation is completed the two loops of jejunum should 
be united opposite the duodenojejunal angle by a small anastomosis 
which prevents retrograde distention of the duodenum and obviates 
the possibility of danger from that source. 

The care of the patient following operation is a very important 
factor in safety. All patients are given an adequate amount of 
morphin and atropin, and nothing is permitted by mouth for 
three, four or even five days. Iduids are maintained b\ hjpoder- 
inoclysis and, if necessary, intravenous administration. I he 
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stomach tube should be used without the slightest hesitation. We 
are becoming more and more convinced that in every case after 
partial gastrectomy a tube should be passed and the stomach 
irrigated within twelve to twenty-four hours after operation and 
subsequently as necessary. The cleansing of the stomach of old 
blood clots and gastric secretions is at least appreciated by the 
patient and aids greatly in restoring tone to gastric musculature. 

Results from Operation. The results of the surgical treatment of 
cancer of the stomach should always be considered in the light of 
the outcome of the uninterrupted course of the disease which is 
certain death, often preceded by periods of great suffering. While 
operative mortality is not of primary importance in such a disease, 
it should be kept at the minimal point which will not deny patients 
the chance for cure or the relief from distressing symptoms which 
surgery affords. The mortality following operations for cancer of 
the stomach can be markedly lowered by scrupulous attention to 
the preoperative treatment just outlined. If the physician cooper- 
ates with the surgeon in maintaining this care after operation the 
risk is reduced to a minimum, as is shown by a report of a series of 
113 consecutive operations for cancer of the stomach. In 46 cases 
the operation was partial gastrectomy, with one death, which 
occurred in a case of extensive carcinoma invading the pancreas. 1 
Thus far this year in the Clinic partial gastrectomy lias been per- 
formed in 85 cases, with death in 5.* 

The end-results of partial gastrectomy for cancer of the stomach 
depend primarily on the extent of the disease, although unexpected 
cures in advanced cases indicate, as in the treatment, of cancer in 
other situations, that other factors arc connected with the question 
of cure and recurrence. Based on the extent of the disease alone, 
our series of 1000 cases showed that 52 per cent of those patients 
in whom the lymph nodes were not involved were alive and well at 
the end of three years, while 19 per cent of those whose regional 
nodes were involved were alive at. the end of three years. These 
figures do not take into account the normal death rate of persons 
at this period of life. 

In those patients who eventually succumb to the disease follow- 
ing partial gastrectomy the protection afforded by the operation 
against distressing symptoms is marked enough to lead us to remove 
the growth more frequently for palliation only. We. have already 
referred to the results of gastroenterostomy as a palliative measure; 
although the relief of marked obstruction is sometimes imperative, 
it should be remembered that the operation is of considerable risk 
because of the patient's condition incident to an inoperable cancer, 
and that the average length of life following gastroenterostomy is 


* l\itn for the year 1026 show n total of 120 cases of partial gastrectomy for 
cancer, with death in eight. 
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seven months. This is only one month more than the average 
duration of life in the cases in which no operation is performed. 

The all-important facts in connection with cancer of the stomach 
at present are that early removal of the growth gives a good prospect 
of cure and that, of our present facilities for detecting the disease 
early, competent roentgenologic examination is paramount. The 
status of the surgical treatment of cancer of the stomach has been 
aptly described by Moynihan, “Surgery has been made safe for the 
patient; we must now malce the patient safe for surgery.” 

Summary. A series of 1000 eases of cancer of the stomach forms 
the basis of a review of the general problem of this disease. Change 
in gastric acidity and symptoms of obstruction are inconstant in 
the early course. The Roentgen ray provides an almost infallible 
method of diagnosis and should always be used. 

Unless there is clear evidence of metastasis, operation is justifi- 
able. Exploration at least was undertaken in more than half of 
the series, and in almost half of these the growth was removed. 
Obesity, anemia, rapid loss of weight and youthfulness of the patient 
add to the risk of operation and diminish the prospect of cure. 

The liberal administration of food and fluids combined with rest 
in bed, and the intravenous use of sodium chlorid and glucose before 
operation tend to minimize the risks and enhance the prospects of 
a good result. 

Regional anesthesia will suffice for incision and exploration, but 
general anesthesia is necessary for a difficult resection, especially if 
the patient is apprehensive. 

The types of resection are discussed and preference given to gas- 
trojejunal anastomosis, which should be carried out in the anterior 
position when the gastric stump is small. The latter operation 
should be combined with jejunojejunostomy. No food is given for 
several days after operation, and fluids arc administered extraorally. 
Lavage of the stomach is desirable, even as a routine on the first 


The operative mortality is much improved by the preoperative 
care and by cooperation with the physician. To illustrate this fact 
reference is made to a series of 4(5 consecutive cases of partial gas- 
trectomy for cancer of the stomach with death in 1, and to the entire 
scries in 1920, in which death occurred in S of 120 cases of partial 


gastrectomy for cancer. 

The end results in the series of 1000 cases are discussed: If the 
lymph nodes were not involved 52 per cent of the patients were 
alive at the end of three years; otherwise only 19 per cent of them 
survived that long. 
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MIGRAINE— ITS TREATMENT WITH PEPTONE AND ITS 
FAMILIAL RELATION TO SENSITIZATION DISEASES. 

By Fred E. Ball, M.D., 

CIIICAGO. 

Twenty-five cases of migraine treated with peptone have pre- 
viously been reported by Miller and Raulston. 1 This report is 
based on a study of 20 additional cases of migraine, all private 
patients of Dr. Joseph L. Miller and all of whom have been under 
. our observation for periods of two to sixteen months. They com- 
prise all of the cases of migraine treated with peptone in that period. 
All of the patients reporting to the office with migraine were not 
treated with peptone. The severe cases which had received no 
benefit from other medication were given peptone at once, but 
patients who had never consulted a physician or who exhibited the 
disease in a milder form were simply told of the nature of migraine 
and advised as to their habits and manner of living. Others Avere 
given cannabis indica which not infrequently afforded relief. When 
these measures failed, small doses of iodides (o to 10 gr. daily) were 
often prescribed. Liveing 2 quotes Salter “that 20 per cent of asth- 
matic patients will be relieved by the administration of iodides.” 
Liveing, thinking that migraine was in some way related to asthma, 
placed his migraine cases on this treatment with good results in 
several instances. We have witnessed some good effects when 
iodides were administered for long periods, but apparently little 
change occurred for several weeks after the treatment was begun. 
One patient with migraine and a simple goiter was given a drop of 
the saturated solution of sodium iodide once a week for the goiter. 
Some months later she reported that the medicine had reduced the 
goiter and that the headaches had also disappeared. Recently a 
nurse who had had a very severe migraine, and who had not bene- 
fited by treatment with cannabis indica or peptone, reported that 
she had not had a headache for over seven months. She had taken 
iodides for six weeks previous to the cessation of. the headaches and 
had continued taking six drops twice daily ever since. She was doing 
the same work and there were no other factors that we could deter- 
mine that could have controlled her headaches. Just what the action 
of the iodide is, is not known. 

Patients who received no benefit from the types of therapy noted 
above, were then treated with peptone. 

Method of Treatment. Patients arc given an initial dose, intra- 
venously. of Armour's 5 per cent peptone solution, followed every 
three to four days by further injections, increasing the dose 5 
minims each time until maximum doses of 25 minims each are 
attained. Successive injections are then kept at that maximum dose. 
If no benefit ensues after a series of from 8 to 10 injections, the treat- 
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ment is discontinued and considered as a failure. If, however, a 
favorable result is obtained, the time interval between injections is 
lengthened gradually until the longest interval is found which will 
insure freedom from headache, and injections are continued accord- 
ingly. Marked variation in the time interval between injections 
was noted, many needing an injection every three to five weeks 
while a few needed injections at much longer intervals. Miller and 
Raulston reported one patient with complete relief for a period of 
nine months. When the headaches recur, as they do when the 
interval is too long, 3 or 4 peptone injections at close intervals seem 
to control them again. This latter feature has been so striking that 
we have regarded it as evidence of the role of desensitization in the 
treatment of migraine. Hay fever and asthma behave similarly 
when treated with pollens'or other proteins. The desensitization 
there is also a temporary one. 

Results of Treatment. The cases have been classified into three 
groups according to the benefit derived; markedly improved, 
improved, and failures. The “markedly improved” are those cases 
in which the patients experienced complete relief and could be kept 
practically free from headache by further injections. They might 
have had very mild headaches at intervals of six to eight weeks, 
but never had the severe type previously complained of; and if the 
headaches reappeared after the peptone had been discontinued for 
periods of several weeks or longer, complete relief was obtained by 
resuming the treatment. Those considered as “improved” could 
not be entirely controlled by peptone, but experienced considerable 
relief in that the headaches were not nearly so severe and were much 
less frequent. These patients willingly continued treatment because 
of the relief from their symptoms. “Failures” are those not dis- 
tinctly benefited or those in which the relief was insufficient to 
justify further treatment. 

Ten cases (50 per cent) of this series were classed as failures, 7 
(35 per cent) as markedly improved and 3 (15 per cent) as improved. 
Of the failures 2 patients thought that they had been helped, but 
we did not feel that the improvement claimed was sufficient to 
justify further treatment. In the 25 cases, reported by Miller and 
Raulston, 9 (30 per cent) were considered much improved, 12, or 4S 
per cent, as improved and 4, or 10 per cent, as failures. Their results 
were somewhat more favorable, possibly due to the fact that they 
prepared their own peptone and obtained many more protein reac- 
tions than now occur with the use of Armour’s peptone. 

Discussion. There seems to lie no method of determining in 
advance which patients will receive benefit and which will not 
receive benefit from the treatment. Age is not a factor. Sex, pre- 
vious duration of the disease, family history of migraine or of other 
sensitization diseases do not seem to lie of any assistance. Four to 
0 doses of peptone, in favorable cases, usually or, one might say, 
almost invariably, offer encouragement in that patients will state 
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that they feel as though they are going to have a headache but it 
does not mature; often those patients who have visual disturbances 
or other warnings preceding the headache may even have these 
symptoms but the attack stops there. Other indications are the 
lessened intensity of the headaches and the longer intervals between 
attacks. 

The question of dosage has been a problem. All cases were given 
an initial dose of 5 minims and increased 5 minims each dose. At 
first they were kept at a maximum dose of 15 minims, but when no 
improvement occurred after six to eight doses, the amount was 
gradually increased to 25 minims at each injection, and this amount 
lias never been exceeded intravenously. In this scries, it is my 
impression that better results have been obtained with the larger 
doses. Subcutaneous injections as large as 3 cc. have been tried 
both in some of the failures and some of the markedly improved. 
None of the failures by the intravenous administration were bene- 
fited by the subcutaneous method. This latter method had some 
disadvantages in that pain was often produced for several minutes 
at the site of injection and not infrequently the arm was sore for 
several hours afterward. 

One patient (V. 15. No. 15) had a chill followed by a temperature 
of 102° after two successive (third and fourth) intravenous treat- 
ments of 15 minims each. She has continually received the same or 
larger dosage since then without any harmful ell’cct. Just what 
caused the reactions is not definitely known. The ampules had not 
been opened until the time of giving the medication and presumably 
were sterile. Two other ampules from the same lot were cultured and 
no growths were obtained after seven days’ incubation. It is pos- 
sible to get this reaction with contaminated peptone, but the more 
likely possibility is that these ampules contained more proteose than 
usual. Witte’s peptone, which has a higher percentage of proteose, 
often causes such a reaction. This reaction is of no special conse- 
quence except that it is very uncomfortable to the patient. 

Three of the failures were given courses of tuberculin without 
benefit. This was used because of the rather striking results which 
van 1 .ecu wild has reported in asthma by the use of tuberculin sub- 
cutaneously. 

The essential features of each ease arc recorded in Table I. 

Migraine and its Familial Relation to other Sensitization Diseases. 
Li vcing 4 quotes Tissot 4 as being the first to report migraine as a 
familial disease. Subsequent writers have never failed to recognize 
this factor. In 1020, Buchanan, 5 in his studies at the Mayo Clinic, 
concludes that migraine is transmitted to the offspring in accord- 
ance with the Mcndeliau law and, therefore, is of definite hereditary 
nature. Tiinnie,* on the other hand, believes migraine and epilepsy 
are so-called “unit-characters" and that a study of their trans- 
missibility is out. of the question because of the many varied types 
that occur. 
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Asthma, hay fever, urticaria and some forms of eczema are usually 
considered as anaphylactic diseases, while migraine and epilepsy 
appear to have many factors in common. Miller and Raulston 
have previously reported some evidence of the anaphylactic char- 
acter of migraine, and Miller 7 reviewed the evidence of idiopathic 
epilepsy as a sensitization disease. Migraine and epilepsy have 
long been thought to be associated conditions. I Aveing speaks of the 
two diseases as being interchangeable and thought them to be differ- 
ent manifestations of the same disease. Wilson, 8 Oppenhcim, 0 
von Vorkastner 10 and many others call attention to the intimate 
nature of migraine and epilepsy. Buchanan 11 believes that a person 
with migraine is more likely to produce epileptic offspring than the 
epileptic himself. In two series of epileptics, each of 12S cases, 
migraine appeared in the ancestral, personal history or in brother 
or sister in 53.9 per cent and GG.4 per cent. A history of epilepsy 
was present in only 10 per cent. 

Gowers 12 and Mobius 13 speak of the not infrequent development 
of asthma in patients suffering with migraine. Adkinson 11 believes 
that asthma behaves as a true inherited trait. In 400 cases studied, 
48 per cent gave a history of asthma occurring in other members of 
the family. Adkinson also concludes that when protein sensitiza- 
tion docs run in a family, it is not identical as regards either specific 
proteins or clinical manifestations developed in different members 
of the family. Ilay fever, some urticarias and, occasionally, eczemas 
are considered as other manifestations of protein sensitization. 
Eczemas associated with asthma arc usually anaphylactic, accord- 
ing to Ramirez. 15 Walker 10 cites cases of asthma which had eczema, 
urticaria and angioneurotic edema caused by the same protein. 
Cooke and Vander Veer 17 reviewed the family histories of G21 cases 
of human sensitization in which asthma, urticaria, angioneurotic 
edema and acute gastroenteritis were considered as manifestations. 
In 504 cases with satisfactory histories, there was a positive ante- 
cedent, direct or collateral history in 48.4 per cent. Raekcmann 18 
believes that patients inherit idiosyncrasies to foreign proteins in 
55 per cent of cases. Spain and Cooke, 19 in studying the familial 
occurrence of hay fever and bronchial asthma, found that 58.4 per 
cent of the 4G2 cases studied gave a positive antecedent history. In 
normal families this is only 7 per cent. Van Leeuwin and Zcydner'-' 0 
have isolated from eases of asthma, urticaria, epilepsy and migraine, 
a substance which stimulates smooth muscle. This substance was 
not present in many other diseases tested, and it remains to be seen 
whether this substance will prove to be a constant factor in these 
disorders. 

Clinically, migraine seems to be associated with asthma, hay fever, 
urticaria, epilepsy and eczema in the family history of a large 
number of eases. We were anxious to confirm this impression and 
to determine which of these diseases, if any, were the most closely 
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related. Consequently, the records of 1000 consecutive cases com- 
ing to the office for general advice and diagnosis have been studied 
and summarized. Each patient was carefully questioned concern- 
ing the occurrence of these diseases in any member of the family, 
including the grandparents. It is admitted that many errors doubt- 
less occur in obtaining such information, chiefly because people do 
not remember as much about their families as we would like to have 
them. However, the questions were asked in many different ways, 
and the information obtained is reasonably accurate. The follow- 
ing tables summarize this data: 


TABLE II. — MIGRAINE IN 1000 UNSELECTED FAMILY HISTORIES. 


Per cent. 

Migraine occurred in 2GI families . (20. 1) 

Associated with asthma CO (22.9) 

Associated with hay fever 35(13.4) 

Associated with urticaria \ 73 (27.9) 

Associated with epilepsy 10 ( 2.C) 

Associated with eczema 25(9.5) 

Associated with migraine 120 (45.9) 

Migraine occurring alone 70(2G.S) 


TALLE III. — ASTIIMA IN 1000 UNSELECTED FAMILY HISTORIES. 


Ter rent. 

Asthma occurred in 102 families (1G.2) 

Associated with migraine 00 (37.0) 

Associated with hay fever 45(27.7) 

Associated with urticaria 40 (24.0) 

Associated with epilepsy 5(3.0) 

Associated with eczema 17(10.5) 

Associated with asthma . 30(18.5) 

Asthma occurred alone 53 (32.7) 


TABLE IV. — HAY FEVER IN 1000 UNSELECTED 


FAMILY HISTORIES. 


For rent. 

liny fover occurred in 91 families (9.1) 

Associated with migraine 35(38.4) 

Associated with asthma 45(49.4) 

Associated with urticaria 29(31.8) 

Associated with epilepsy 2(2.2) 

Associated with eczema 12(13.1) 

Associated with hay fever 10(20.9) 

Hay fever occurred alone 19(20.9) 


TABLE V. — URTICARIA IN 


1000 UNSELECTED I 


\MII.Y HISTORIES. 


Per rent. 

Urticaria occurred in 191 families . ........ (19.1) 

Associated with migraine 73(35.2) 

Associated with liay fever 29(15.1) 

Associated with asthma 40(20.9) 

Associated with epilepsy 9(4.7) 

Associated with eczema 4(2.0) 

Associated with urticaria 21(10,9) 

Urticaria occurred alone "2 (37 .0) 
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TABLE VI.— EPILEPSY IN 1000 UNSELECTED FAMILY HISTORIES. 


Per cent. 

Epilepsy occurred in 27 families (2.7) 

Associated with migraino 10(37.0) 

Associated with asthma 5(18.5) 

Associated with hay fever 2(7.7) 

Associated with urticaria 4(14.8) 

Associated with eczema 4(14.8) 

Associated with epilepsy 1 ( 3.7) 

Epilepsy occurred alone . . 8 (29 . 0) 


TABLE VII. — ECZEMA IN 1000 UNSELECTED FAMILY HISTORIES. 


Per cent. 

Eczema occurred in G1 families (0.1) 

Associated with migraine 25 (40.9) 

Associated with asthma 17(27.8) 

Associated with hay fover 12(19.0) 

Associated with urticaria 4 ( 0.5) 

Associated with opilopsy 4 ( 0.5) 

Associated with eczema 13(21.3) 

Eczema occurring alone 11(18.0) 


Comment. Migraine occurred in 2G1 (26.1 per cent) of the 1000 
unselectcd family histories. It occurred once in the family history, 
and unassociated with any of the other diseases, in 70 (2G.S per cent) 
of the 2G1 families with migraine. It was associated with migraine 
in other members of the family in 120 (45.9 per cent). Other than 
showing this one association migraine occurred alone in the history 
as frequently as it was associated with any of the other diseases. 

Of the 102 (16.2 per cent) families in which a history of asthma 
was present, it occurred alone in 53 (32.7 per cent) . It was associated 
with migraine in GO (37 per cent), this being the only instance where 
it was associated more frequently with another disease. 

May fever occurred alone in 19 (20.9 per cent) of the 91 families 
in which it was present. It was associated with asthma in 45 
(49.4 per cent) and migraine in 35 (38.4 per cent). 

Urticaria occurred alone as frequently as with anything else. 
Epilepsy occurred alone in S (29.0 per cent) of the 27 families in 
which it was present. It was associated with epilepsy in 3.7 per 
cent and with migraine in 37 per cent. This seems to support 
Buchanan’s report, although here there is a very limited number of 
cases. The study with eczema revealed nothing except the large 
percentage of eases associated with migraine. Eczema occurred 
alone in 18 per cent, was associated with itself in 21.3 per cent and 
with migraine in 40.9 per cent. 

It is very difficult to draw conclusions from statistics of this sort, 
and I am hesitant in doing so. The figures do not present the strik- 
ing relationship between these diseases which we had expected to 
find. Aside from the few instances commented on, the different 
diseases occur alone as frequently as they are associated with any of 
the other diseases. 
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ANDERSON : 


Tiie cases reported here are from the private practice of Dr. 
Joseph L. Miller. It is through his . suggestion and because of his 
interest in the subject that this study was undertaken. 

Summary. 1. Twenty consecutive cases of migraine treated 
with Armour’s 5 per cent peptone are reported. Ten (50 per cent) 
were failures, 7 (35 per cent) were markedly improved, and 3 (15 
per cent) were improved. 

2. One thousand unselected family histories are summarized with 
reference to the occurrence and association in them of migraine, 
asthma, hay fever, urticaria, epilepsy and eczema. 
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AURICULAR FIBRILLATION ASSOCIATED WITH HYPER- 
THYROIDISM. 

Bv J. 1*. Anderson, M.D., 

CLEVELAND. OHIO, 

(.From the Cleveland Clinic.) 


The importance of recognizing the presence of auricular fibrilla- 
tion in cases of hyperthyroidism has led us to offer this report of 
120 cases in which this condition has been studied with special 
reference to the response to certain therapeutic measures. 1-roni 
the fact that J. Phillips, in 1022, in an article on “cardiac disturb- 
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ance associated with disease of the thyroid gland/’ used as an 
illustration 1 case of adenoma of the thyroid gland in which auricu- 
lar fibrillation was present, Baumgartner, Wells and Schoonmaker 
have recently concluded that the association of auricular fibrilla- 
tion with hyperthyroidism has been observed infrequently in the 
Cleveland Clinic. In view of the frequency with which this con- 
dition has been seen, and the importance of its recognition, already 
referred to, the conclusion on the part of these authors was unfortu- 
nate. On the contrary, this condition has been made the subject 
of special study, certain aspects of which are included in this 
presentation. 

In every case in the group of cases reported here the auricular 
fibrillation was either secondary to, or had been aggravated by, 
the hyperthyroidism. In some cases, however, the auricular fibril- 
lation had been present before the onset of the hyperthyroidism. 
For example, in 1 case the heart action had been irregular for 
twenty years, and in another heart trouble had been present for 
fifteen years. Some patients stated emphatically that the heart 
action had been totally irregular in the same way as when we first 
saw them for periods varying from ten to twenty years, whereas 
the symptoms of hyperthyroidism had been manifested only for 
periods varying from a few months to a few years. A few patients 
gave a history of the occurrence of an acute nervous spell, or of a 
nervous breakdown with a marked tremor and a marked loss in 
weight in spite of a voracious appetite, as long as fifteen years before 
we saw them, these symptoms being accompanied by paroxysms of 
irregular heart action. In 1 such case there had been complete 
irregularity of the heart action throughout the preceding 'fifteen 
years; in this case a very pronounced hyperthyroidism was found, 
which the patient had not suspected. 

When no irregularity of the heart action precedes the onset of 
hyperthyroidism, the alteration in the action of the heart generally 
■progresses in the following sequence: There is first a simple tachy- 
cardia or a reduplicated sound with gallop rhythm. Cardiac 
dilatation then develops, and when this has progressed sufficiently 
the ring of the mitral valve apparently becomes relaxed so as to 
allow a functional mitral regurgitation. If this condition persists 
without relief, then in many cases irregularities develop such as 
extra systoles, paroxysmal tachycardia, paroxysmal fibrillation, per- 
sistent fibrillation and occasionally flutter. 

Among this group of irregularities of the heart action auricular 
fibrillation is most frequently encountered and is the most serious, 
since the ventricular rate often ranges from 1-JO to 200 and a certain 
degree of heart failure is quickly developed. Oases in which the 
auricular fibrillation is persistent, and the heart failure has pro- 
gressed so far that a general anasarca is present are always desperate 
risks. Among the cases covered by this study auricular flutter 
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has been present in only 1 ease, and atypical flutter has also been 
present in only 1. 

The average age of the patients in this series is fifty-two years, 
only 3 being under forty years of age— twenty-four, thirty-five and 
thirty-nine years, respectively. 

It is obvious that in view of the serious risks presented by these 
cases the plan of management is of vital importance. Operation is 
urgently indicated for the relief of the hyperthyroidism, and it is 
obvious that in many cases the prognosis of the condition of the 
heart is hopeless without radical treatment. The plan of manage- 
ment, therefore, must be directed to improvement of the action of 
the heart to a degree which will diminish the operative risk as far 
as possible. This plan of preoperative management includes abso- 
lute rest in bed with medication with Lugol’s solution, digitalis, 
novasurol, ammonium cldorid and sedatives or narcotics as indi- 
cated. 

In spite of the fact that in the group of cases under consideration 
40 per cent showed slight heart failure, as manifested, for example, 
by basal rfiles, an enlarged liver and edema of the legs, and that in 
20 per cent heart failure had progressed so far that general anasarca 
was present, 97 per cent improved sufficiently for ligation or lobec- 
tomy to be attempted. Of the cases not operated upon 2 died before 
an operation could be performed, 1 of influenzal pneumonia, the 
other of streptococcic sore throat; in 1 case operation was contra- 
indicated by the presence of diabetes. In 00 per cent of the cases 
operated upon, ligations preceded the thyroidectomy. In the 
remainder thyroidectomy was performed at once. 

In 32 per cent the action of the heart became regular after opera- 
tion. Quinidin was used in 3 cases, 2 of which responded well, 1 
of these requiring only one dose of 5 gr. In the second case 15 gr. 
of quinidin were given daily for four days after thorough digitaliza- 
tion, without any resultant effect upon the rhythm of the heart, 
but the patient reported that the heart action suddenly became" 
regular one month later, after she had returned home. In the 
third case an average of 12 gr. was given daily for five days before 
the action of the heart became regular. In those cases in which 
fibrillation precedes the onset of hyperthyroidism it is not to be 
expected that either thyroidectomy, or thyroidectomy plus treat- 
ment with quinidin will make the heart action regular, hut that 
fact should be no contraindication for an operation. 

Of the 12 fatal cases in this group all were extreme risks in which 
the prognosis was hopeless without operation. In 1 of these cases 
the action of the heart became regular under treatment with digi- 
talis, but a partial heart block developed. This cleared up, how- 
ever, ns was shown by an electrocardiographic tracing. Several 
weeks after the patient returned home she died suddenly. N'o 
autopsy was performed, but one may well question whether death 
may not have been due to a cerebral or cardiac embolus. 
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In only 2 of the cases in which the action of the heart became 
regular after the operation has an irregular heart action recurred. 
In 1 of these cases quinidin controlled the heart action for a year 
or more, but it has now become persistently irregular. Tin's 
patient, however, is aide to keep the heart rate under control and 
to carry on his daily business comfortably. In the other case 
fibrillation recurred during an attack of influenza and has become 
permanent. Of those cases, 44 per cent of the total series, in which 
the heart action did not become regular after operation, 24 per 
cent are very comfortable. The remaining 20 per cent have had 
to reduce their activities considerably, but this permanent reduc- 
tion of activity cannot be said to be due entirely to the hyper- 
thyroidism or to the condition of the heart. Thus, in 2 cases there 
is a marked hypertrophic arthritis, 1 of these patients having 
broken his hip during the period between the ligation and the 
thyroidectomy. Moreover, in every case in the group there is a 
pronounced arteriosclerosis which, quite apart from the hyper- 
thyroidism, would have reduced the activities of the patient con- 
siderably. 

Nine patients take digitalis regularly and 5 are not taking digi- 
talis. In 2 cases in the latter group electrocardiographic tracings 
show a heart rate of from 70 to SO, so that it may be assumed that 
they have a physiologic aurieuloventrieular block which maintains 
the normal rate. Many patients dislike to take the amount of 
digitalis that is required to control the heart action, and will not do 
so unless the advisability and the reason for it are thoroughly 
explained to them. After such an explanation, however, they are 
usually very faithful. 

As for the use of digitalis before the operation or between the 
ligations and the lobectomy, that is, before the hyperthyroidism 
is markedly reduced or cured, it should be borne in mind that in 
such cases digitalis cannot reduce the action of the heart to a 
normal rate, and if large doses are used a toxic condition may be 
induced. On the other hand, if the generally effective doses are 
given the. heart action will lie somewhat reduced, and to that 
extent the myocardium will be conserved. Thus, for example, in 
a case in which auricular fibrillation is present, and the ventricular 
rate is 150 to 100, absolute rest in bed may reduce the rate to from 
100 to 140; digitalis may then cause a further reduction to from 110 
to 120, and in many cases I Algol’s solution will reduce the rate still 
further. It would seem that the more pronounced the hyperthy- 
roidism the less effective the digitalis; but if the hyperthyroidism is 
temporarily reduced by the use of Lugol’s solution, then the effect 
of the digitalis is increased. Patients will usually tolerate 40 minims 
of a standard tincture daily over a long period without the develop- 
ment of any toxic symptoms. Unless it is especially indicated, it 
is best to give Lugol’s solution only before operation, but after the 
patient has entered the hospital. 
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The preoperative requirement is of such importance hi these 
cases that it seems worth while to give here a rather complete 
outline of .the salient features: (1) Absolute rest in bed. (2) 
Simple, diet of high caloric value. (3) Daily fluid .intake, 3000 cc. 


Month JULY 




— m tmAmvil mvvju 

||iAI!RHI»M 




Km. 1. — EfTect of novaaurol on (lie urinary output in a c:i?o of hyixrl liyrmtlHin 
a.-' <>'• in ted with auricular fihriUntion, marked cardiac derompeiisalion, edema and 
m-eitos. The heavy, continuous line represents the urine output, the hroken linn 
the water intake. Note that Iietweon July 7 and July t’S the patient lost 2.S jiounda 
in weight. On the latter date she had no edema, the ascites had disappeared and 
she was ready for ojicrotion. 

(-1) Lngol’s solution, In minims, three times daily. (5) Tincture of 
digitalis, 2 cc. every four hours for six doses. (0) Sedatives, luminal 
or bromids as preferred; morphin may be indicated in cases of 
marked restlessness or insomnia. (7) If signs of heart failure are 
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Fia. 2. — Electrocardiographic tracings in a case of auricular fibrillation associated 
with hyperthyroidism. A, characteristic tracing of auricular fibrillation; li, normal 
tracing after operation. 
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Fig. 4 . — Electrocardiographic tracings in a case of auricular fibrillation associated 

with hyperthyroidism. 
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present the daily fluid intake should be reduced to 1000 ce., and 
more digitalis should be administered. If auricular fibrillation is 
present then a regular daily dosage of digitalis should be given, the 
amount to be determined by the circumstances in the individual 
case. Usually 20 minims, three times a day is sufficient. (8) If 
anasarca or edema is present the following . measures should be 
employed: (a) ammonium chlorid, 15 gr., four times a day for 
two days before using novasurol, and throughout the period of 
treatment with novasurol; (b) novasurol, intravenously, from 0.5 
to 1 cc., every three or four days (Fig. 1). 

The above preoperative regimen is making it possible in many 
cases to eliminate ligation and to make the resection or partial 
resection the primary operation. This appears to be chiefly due 
to the use of Lugol’s solution. 

It cannot be emphasized too strongly, however, that Lugol’s 
solution should not be used until it is certain that the patient is to 
be operated upon, as the later effect of this medication appears to 
be a progressive aggravation of the hyperthyroidism, which follows 
whether the use of Lugol’s solution be continued or discontinued. 
This observation, however, should not contraindicate the use of 
Lugol’s solution in those cases in which the prognosis is otherwise 
hopeless, as it may bring about enough immediate improvement to 
allow the operation to be performed. 

Case Reports. The following cases have been selected as illustrat- 
ing the outstanding characteristics of these cases and the progress 
which may be expected : 

Cask I.— (156407.) A married woman, aged forty-five years, came to 
the Clinic complaining of shortness of breath and rapid pounding of the 
heart. The personal history revealed the fact that these symptoms had 
gradually increased since they were first experienced five years before. 
The patient had been treated for heart trouble with some resultant improve- 
ment, but four months before she had had a recurrence of the heart sjunp- 
toms together with nervousness, loss of weight and cough. At that time 
she was in bed for four weeks, but suffered from dyspnea so much that she 
could not lie down. Her appetite was good; her digestion and bowel action 
were normal. 

Physical examination revealed a woman who looked chronically ill and 
was perspiring freely. She weighed 1S5 pounds, her usual weight being 
200 pounds. Blood pressure, 120 systolic and 76 diastolic; heart rate, 170; 
pulse rate, 120. There was no exophthalmos or lagging of the eyelids. 
Only a slight enlargement of the thyroid could be palpated, but the right 
lobe felt nodular. The heart was enlarged to the left, extending just, 
beyond the nipple line. The rhythm was completely irregular with a pulse 
deficiency of 50. There was a systolic murmur at the apex which was 
transmitted to the axilla. There were no other murmurs. There was 
impaired resonance of the base of the right lung with diminished breath 
sounds but. no riles. The liver extended two fingers’ breadth below the 
costal margin. There was some edema of the legs. 

Urine examination: Acid; specific gravity, 1020; albumin, 2+; a few 
coarse and a few fine granular casts; no sugar. 

Basal metabolic rate: +33 per cent. 
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Roentgen ray examination of the chest showed an enlarged heart, together 
with pneumocardiac fibrosis. 

Electrocardiographic examination gave the characteristic tracing of auricu- 
lar fibrillation. 

Diagnosis: Small adenomatous goiter with auricular fibrillation and 
heart failure. 

Treatment: Absolute rest in bed. Digitalis, 30 minims, every four hours 
for 6 doses, followed by 20 minims, four times daily, for twelve days. 
At the end of this period the heart rate was reduced to from 110 to 120, 
with a pulse rate of from 100 to 110. Lugol’s solution, 10 minims, three 
times a day, was then given for fifteen days, at the end of which period the 
heart rate was reduced to approximately 100 and the pulse deficit had 
disappeared, as had also the signs of heart failure. Seven days after the 
administration of Lugol’s solution had been discontinued a lobectomy was 
clone part of the right lobe and of the isthmus being removed. As the 
heart rate increased to 180 during the operation, none of the left lobe was 

TCX patholo<ric diagnosis and report: Colloid adenoma. Macroscopic exami- 
nation: One lobe of the thjToid, weighing 30 gm., presenting a fairly firm 
cut surface and containing, in the lower pole, a well-encapsulated colloid- 
appearing adenoma of the size of a walnut. Microscopic sections through 
both the adenoma and the bulk of the gland show small and large acini 
lined by flattened cuboidal epithelium. The lumina contain colloid material. 

Postoperative course: There were no postoperative complications, and 
the patient left the hospital on the eighth day. As the auricular fibrilla- 
tion persisted, however, she reentered the hospital. Five grains of quinidin 
were given, three times a day for three days, without any effect on flic heart 
rhythm. It was not considered advisable to give any more quinidin, and 
tlie patient was allowed to return home. One month later the auricular 
fibrillation suddenly ceased. 


Case II.— (154G90.) A married man, aged thirty-nine years, came to 
the Clinic complaining of nervousness, rapid heart, tremor and loss of 
weight. These symptoms lmd first develojicd five years before. Two 
partial thyroidectomies performed elsewhere respectively two years and 
one year before were each followed by temporary improvement. The 
action of the heart had been persistently irregular during the preceding 
four years. Three weeks before he came to the Clinic there had lx.*en an 
acute* recurrence of the symptoms accompanied by rapid loss of weight, 
sweating and attacks of nausea and vomiting. 

Physical examination: The patient was 0 feet in height and weighed 
101 pounds, his usual weight being 190 pounds. Blood pressure was ISO 
systolic and 90 diastolic; heart rate, 100; pulse rate, 10S. Marked exoph- 
thalmos was present with fibrillary tremor of the tongue and marked 
tremor of the hands. A large inass of thyroid tissue still remained winch 
on palpation felt smooth, firm and rubbery. Ao thrills were felt. Ilio 
heart was enlarged 2.5 cm. to the left of the nipple line at the sixth inter- 
space; there was a svstolic murmur at the apex which was transmitted to 
the axilla, and there was a soft murmur in the pulmonary urea; the rhythm 
was completely irregular. The lungs were clear. The liver was not 

"Albumin, 1 + ; no sugar; numerous pus cells; fairly 
^Efcdrocardwgraphic examination gave the typical tracing of auricular 
^Diagnosis: Recurrent hyperthyroidism and auricular fibrillation. 



AURICULAR FIBRILLATION ASSOCIATED WITH HYPERTHYROIDISM 795 


Treatment: The patient entered the hospital and was given 15 minims 
of Lugol’s solution, three times a day, and 2 cc. of tincture of digitalis, 
every four hours for six doses. On the fifth day part of the remainder of 
the right lobe and of the isthmus of the thyroid were removed. The heart 
began to fibrillate rapidly so that none of the left lobe was removed. 

Pathologic report: Macroscopic examination: A mass of thyroid tissue, 
weighing 30 gm., which on section presents a fairly compact surface tra- 
versed by dense bands of fibrous tissue. Microscopic examination : Fairly 
uniform and only slightly enlarged acini, lined for the most part with pro- 
liferating hyperplastic cuboidal epithelial cells which, however, do not 
show an extensive hyperplasia and have only a spare colloid content. One 
section shows fairly extensive fibrosis with scattered lymphoid follicles. 

Pathologic diagnosis: Moderate hyperplasia of the thyroid. 

Postoperative course: On account of the cardiac condition at the time 
of operation the wound was left open and a moderate hemorrhage occurred, 
but other-wise the postoperative course was uneventful, and the patient 
left the hospital thirteen days after the operation. He returned nine 
months later, showing marked improvement. The eyes were still promi- 
nent, but there were no tremors. There was a slight palpable enlargement 
of tlie lobe of the thyroid. The heart was enlarged to just beyond the 
nippic line. The heart rate was 11G; pulse rate, 116; blood pressure, 125 
systolic and 80 diastolic. There was a faint systolic murmur at the apex 
and the heart rhythm was irregular. The lungs were clear. The liver 
was not palpable. There was no edema. Basal metabolic rate, +37 per 
cent. It was considered advisable to remove part of the left lobe of the 
thyroid. Upon admission to the hospital the patient was given 15 minims 
of Lugol’s solution, three times a day, for six doses, and 30 minims of 
tincture of digitalis, every two hours for six doses, followed by 30 minims, 
three times a day. On the thirteenth day 45 gm. of tissue were removed 
from the left lobe, which had extended slightly below the sternum. This 
tissue showed more of a colloidal appearance on the cut surface than was 
tiie case with that removed at the preceding operation and the sections 
siiowed the acini to be lined by well-developed cuboidal cells, with only an 
occasional slight proliferation. All the acini contained colloid and the 
tissue was interspersed with lymphoid follicles. 

Second postoperative course: The postoperative course was uneventful, 
although the auricular fibrillation persisted. The patient left the hospital 
on the seventeenth day, and five days later was given 1 dose of 5 gr. of 
quinidin, after which the heart action -became regular and has remained 
so to date. There has been no evidence of any recurrence of hyperthy- 
roidism. 


Cask III.— (157203.) A married woman, aged thirty-seven years, came 
to the Clinic complaining of nervousness and weakness, rapid heart rate 
and shortness of breath. She had a very bad cough and stated that she 
occasionally coughed up a fragment of mucus. Fifteen months before she 
had had a “nervous breakdown,” after which she began to lose weight and 
noted an increased heart rate on exertion or when excited, together with 
dyspnea at times. During the previous winter she had had two or three 
at tacks of tonsillitis and six months before she came to the Clinic she had 
rheumatism in the legs which later occasionally became swollen, the swelling 
disappearing when she went to bed. For the preceding six weeks she had 
raised a considerable amount of mucus but never any blood. About a 
year before she had first noticed an enlargement of the* thyroid gland and 
at- that time she took some iodin tablets, "applied some iodin salve to her 
neck and began the use of iodized salt which she had continued to use. 
For two weeks during the. preceding months she had been in the hospital 
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on account of dropsy from the waist down. For the preceding three or four 
weeks she had had some headaches but no vomiting or nausea. She had 
noticed some increase in prominence of the eyes. 

Physical examination: The patient weighed 103 pounds, her normal 
weight being 115 pounds. Heart and pulse rate, 136; blood pressure, 
115 systolic and 90. diastolic. Palpation revealed diffuse enlargement of 
the thyroid gland, with marked pulsation in the vessels and thrill over 
both poles. The heart was enlarged. In the sixth interspace was a loud 
systolic murmur, which was transmitted to the axilla. Auscultation of 
the lungs revealed dullness and distant breath sounds in the right apex. 
After her admission to the hospital 100 cc. of straw-colored fluid was with- 
drawn from the pleural cavity, examination of which betrayed the presence 
of no organisms; albumin, 23 per cent. Differential cell count: Poly- 
morphonuclears, IS per cent; large mononuclears, 5 per cent; lymphocytes, 
77 per cent. Abdominal examination showed the presence of ascites and 
the ankles and legs were markedly edematous. 

The urine showed a moderate trace of albumin; one to six pus cells per 
liigh power field, a few fine and a few coarse granular casts and many 
shreds of mucus. The kidney functional test w T as normal. A c 3 ,, stoscopic 
examination show r ed a mild trigonitis and a condition suggestive of cystitis. 

Electrocardiographic examination gave the typical tracing of auricular 
fibrillation (Fig. 3). 

Diagnosis. HyperthjToidism, cardiac decompensation, auricular fibril- 
lation. 

Treatment. The patient entered the hospital and was given 2 cc. of 
digitalis every four hours for G doses. On account of the condition of the 
heart and lungs, and the presence of ascites, the patient was kept under 
treatment with digitalis, quinidin and sedatives for three weeks, when 
ligations were done on two successive days. Three months after the liga- 
tion, when she reentered the hospital for thyroidectomj’, she had gained 37 
pounds in weight, the blood pressure was 130 systolic and 80 diastolic and 
she had a pulse rate of from 90 to 10-1. A faint, systolic murmur could still 
be heard but no cardiac disturbances were found on electrocardiographic 
examination, and the patient reported that She had had no subjective 
symptoms referable to the heart. 

Pathologic diagnosis: Colloid goiter. Macroscopic examination: The 
thyroid gland weighed 165 gm.; the lobes equal in size. On section, fairly 
firm but rather colloid-appearing cut surface. Microscopic examination: 
Sections through the gland show it to be composed of rather small acini 
lined by single layers of compressed cuboidal epithelial celLs. AH the 
acini contain coUoid material and are interspersed with normal lymphoid 
follicles. 

Wien last seen, five months after this operation, the patient was entirety 
free from all symptoms referable to the iieart or thyroid. She still had 
some urinary disturbance for which appropriate treatment was prescrilxid. 
This case is of special interest because of the disappearance of the cardiac 
symptoms after the ligations and before the thyroidectomy. 


Cask IV.— (1345S4.) A married woman, aged forty-one years, came to 
the Clinic complaining of palpitation which had liecn present ever since an 
attack of diphtheria eight years before. During the preceding six months 
she had lost some weight. Her appetite was good, she was not csjwcially 
nervous, did not tire easily and did not perspire excessively, bhe had a 
goiter which had been present for ten years but was not enlarging. 

Physical examination: The patient weighed 110 pounds On pa pa- 
(alion the thyroid was small but firm and rubbery, and the right Jobe 
felt nodular. *The palpebral fissures were widened, there was a slight 
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digital tremor. Pulse rate, 108; blood pressure, 128 systolic and 80 diastolic. 
Examination of the heart showed no thrills; border, 3.75 cm. to the right 
and 9.75 cm. to the left of midsternum; rhythm completely irregular; a 
faint mitral systolic murmur; no basal rales; liver not palpable. Slight 
edema of the legs. (Varicose veins and thrombophlebitis had followed an 
attack of typhoid fever at the age of nineteen years.) 

Electrocardiographic examination gave the characteristic tracing of 
auricular fibrillation (Fig. 4). 

Basal metabolic rate, + 66 per cent. 

Urinalysis gave no abnormal finding except for a trace of albumin. 

Diagnosis. Adenomatous goiter with hyperthyroidism, myocardial 
degeneration, and auricular fibrillation. 

Treatment: A ligation of the right superior thyroid artery was per- 
formed, three months after which the patient reentered the hospital for 
thyroidectomy, which was performed on the third day after preliminary 
treatment with digitalis, 2 cc., every four hours, and thyroid extract, 2 gr., 
twice a day. Both lobes and the isthmus were removed. Convalescence 
w r as uneventful and the patient left the hospital on the sixth day after 
operation. 

Pathologic report: Macroscopic examination: A mass of thyroid tissue 
the size of a duck’s egg, the cut surface of which show's colloid, within wiiich 
is a follicular adenoma the size of a pigeon’s egg. Microscopic examination : 
Section through the adenoma contains small acini, lined with cuboidal 
epithelium, wiiich in some areas show's proliferation; practically all the 
acini contain colloid. Sections through remaining tissue show only typical 
colloid appearance. 

Pathologic diagtiosis. Follicular adenoma in colloid goiter with moderate 
hyperplasia. 

Postoperative coarse: The patient reported that the heart action became 
regular about two w'ceks after leaving the hospital. An electrocardiogram, 
taken five months after the operation, showed that the rhythm was regular. 
A year and ten months after her operation the patient reported that her 
heart had remained regular until two months before this time. She had 
been under treatment for a varicose ulcer, for which hyperdermic injec- 
tions of iron, arsenic and strychnin had been given, together with iodin 
by mouth. After two weeks of this treatment tire right lobe of the thyroid 
enlarged suddenly and became sore, and there were at tacks of rapid irregu- 
lar heart action. Both of these symptoms subsided promptly when the 
iodin therapy was discontinued. At the time of this last visit the heart 
rhythm was regular and there was a systolic murmur at the apex, slight 
fullness of the right lobe of the thyroid, together with the varicose ulcer of 
the left leg but no symptoms referable to the heart or goiter. 

Summary. The occurrence of cardiac disturbance does not appear 
to depend upon the pathologic type of goiter, whether it be diffuse 
hyperplastic goiter, fetal adenomatous goiter or colloid goiter with 
adenomatous nodules; but it seems rather to depend entirely on the 
presence of hyperthyroidism. Cardiac disturbance is most fre- 
quently associated, however, with colloid goiter with adenomatous 
nodules and is found most frequently in individuals over forty-five 
years of age in whom some degree of arteriosclerosis is already pres- 
ent, this of itself making them more readily subject to cardiac 
complications. 

In some eases thyroid adenomata and adenomatous goiters appear 
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to cause cardiac damage, at times even before signs of hyperthyroid- 
ism become manifest and before the basa] metabolic rate has become 
elevated to a level which would indicate the presence of hyper- 
thyroidism. 

There are some cases in which, according to the history, goiter 
has been present for many 3'ears and there have been recurrent spells 
of nervousness, some loss of weight and palpitation, especially fol- 
lowing colds, etc. In these cases the patient was never obliged to 
stop work or go to bed until the heart rhythm suddenly changed to 
auricular fibrillation. This change occurs without nay sudden 
increase in the hyperthyroidism, and it seems as if the damage to 
the heart must be the result of a long-continued mild irritation or 
stimulation. 

It is of the utmost importance that the cardiac condition be 
recognized early in order that radical treatment may be instituted 
before serious heart damage has taken place. 

Conclusions. 1 . In cases of auricular fibrillation associated with 
hyperthyroidism in which the former condition is of recent onset 
the heart action usually becomes regular after thyroidectomy, or, 
if not, the use of quinidin will usually suffice to cause the restoration 
of the normal rhythm. 

2. In cases in which auricular fibrillation of Jong standing is 
associated with hyperthyroidism of recent onset thyroidectomy is 
well borne; although the heart action seldom is restored to a normal 
rhythm, the heart rate can be controlled by digitalis and the con- 
dition of the patient will be much improved. 

3. Cases of hyperthyroidism, in which a grave degree of heart 
failure is present, and in which a regimen of absolute rest, digitalis 
and Lugol’s solution docs not suffice to clear up the condition of the 
heart, are always desperate risks and a considerable mortality is 
inevitable. In these cases, however, the prognosis without opera- 
tion is so hopeless that operation should be performed if there is 
the slightest hope of its being successful. 

4. In all cases of hyperthyroidism the preopernfive use of digi- 
talis and of Lugol’s solution for at least a week prior to operation is 
advisable. 

5. In all cases of hyperthyroidism it is of special importance that 
the operation be performed before the onset of fibrillation or of 
heart failure. 
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AGRANULOCYTIC ANGINA. 

By George J. Kastlin, M.D., 

DEPARTMENT OF PATHOLOGY, UNIVERSITY OF TORONTO. 


Sciiultz , 22 in 1922, brought to our attention a group of cases with 
severe gangrenous stomatitis and unusual blood picture occurring 
in women of middle age with negative past histories. The onset 
was acute with fever, chills and malaise. The tonsillar region and 
pharynx' became, injected and necrotic. There was local lymph 
node enlargement. Jaundice was present but there was no evidence 
of cutaneous hemorrhage. The liver and spleen were enlarged in 
one-half the number. On examination of the blood, the red blood 
cells, hemoglobin and blood platelets were normal. The white 
blood corpuscles were greatly reduced in number and on differential 
count the polymorphonuclear leukocytes were decreased or were 
absent, the lymphocytes were relatively increased up to 100 per 
cent. All cases died in three to four days of pneumonia. At 
autopsy, the bone marrow was grossly red in color while on micro- 
scopic examination it was cell poor with almost complete absence 
of granulocytic cells. Because of the peculiar damage to the granu- 
locytic blood cells associated with stomatitis, Schultz attached the 
name agranulocytic angina. 

Following the initial report, similar cases were reported chiefly 
by the German writers. Leon 11 attempted to establish the condi- 
tion as a previously undescribed clinical entity because of the blood 
appearance occurring in females, the presence of jaundice, the 
absence of hemorrhagic diathesis and septic foci, and lack of evidence 
of leukemia. Other authors cited conditions which might produce 
similar blood changes with stomatitis, mainly acute leukemia and 
certain eases of sepsis. 

As more cases were analyzed the clinical and necropsy findings 
which earlier were thought to be constant, were found to vary in 
their presence and intensity. The extent of ulceration and the 
presence of hemorrhage was found to vary. Lautcr 10 was the first 
to report a case resulting in recovery. Hotter 21 reported the first 
case in a male patient. During the last two years, more cases 
have been reported and the clinical and pathologic records have 
given data from which it will be possible to obtain a broader con- 
ception of the disease process. 

Two cases of the agranulocytic type have recently come to 
autopsy at the Toronto General Hospital. The following is a 
protocol of the h ospit a Brecon! s: 

Caso Reports.. Cask I. — C. 1C, 3G-142, female, aged twenty-four years, 
married. Previous to 1923 the patient was never ill. For the past two 
years she had been under treatment for syphilis at the out-patient depart- 
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ment, her husband being treated at the same time. The blood Wr^nmnn 
was strongly positive A slight cervical discharge present for two vean 
was never positive for gonococcus. Physical examination was n fLv! 
* March 11, 1924, while feeling well, the patient receVed h 
sixth of a series of mtravenous neodiarsenol injections on March IS she 
complained of sore throat. During the following few days she Noticed a 
swelling at the left side of the neck and felt feverish. She thought her 
skin was yellow, had no appetite, bled slightly from the noV cou-died ,, 
blood-tinged sputum but had no chill. She was admitted to the liosp a'l 
on the service of Prof. Duncan Graham. J 

Physical Examination. The patient was poorly developed and nourished. 
The skin was of a sallow color but not jaundiced. Fetor oris was marked, 
the oral hygiene was bad. Discoloration and hemorrhage were seen abou 
the gum margin of two teeth. The tongue was slightly coated but moist. 
An area of ulceration was on the buccal mucous membrane opposite the 
last right molar eeth. The throat was inflamed, the tonsils were not 
enlarged. Clotted blood was m both nostrils. The anterior and posterior 
cervical farnph nodes were palpable.. Slight impairment of resonance 
was found anteriorly at the apex of the right lung. The cardiac and abdom- 
inal examinations were negative. There were no cutaneous hemorrhages. 
The reflexes were all present and normal. Temperature 101° F • nuke 
100 to 130; respirations, 24. ' M 1 1 

Laboratory Examination. Blood: Red blood cells, 4 000 000 nor mn • 
hemoglobin, 04 per cent; white blood cells, 2500 cm.; differential blood 
count (300 cells) polymorphonuclear leukocytes, 6 per cent; eosinophils 
2 per cent; lymphocytes, /4 per cent (50 per cent large); endotheli-d cells’ 
IS per cent. The leukocytes had well-stained granules; the nuclei of the 
lymphocytes were rarely irregular The endothelial cells were sometimes 
irregular in shape, few had bdobed nuclei. The red blood corpuscles were 
normal. Oxydase stain of the blood smear showed no granules n , U, 
the leukocytes and eosinophils. Van den Bergh of tlfe blood- i 
and indirect negative. Bleeding time, twenty-five minutes; clottin- time 
seven minutes. Urine, occasional cast and white blood cell; Dinzo reaction’ 
negative; urobilin, negative; occult blood, negative; throat culture nega- 
bve for Bacillus diphtheria; streptococcus hemolyticus predondnS 
Bacillus fusifomus and spirochetes were present. Blood cuture"trrii. S ' 

J , ? r™ t progressively, on ihc second dny I, cine 1100 

per cm. On the fourth day purpuric spots nppeared on the left forearm 
The sore throat was more severe, the mouth ulceration extended Hemo- 
globin,, 55 per cent; white blood celLs, S00 per cm. The following ™,v 
purpuric spots were seen on the soft palate. The left tonsil was sloughing 
there was no surrounding inflammatory reaction. Red blood cells, 3,500,000 
per cm.; white blood cells, 540 per cm. Microscopic examination of the 
tonsillar exudate showed a fibrinous blnodclol containing many bacteria 
a few endothelial cells and polymorphonuclear leukocvfes. On the sixth’ 
day, a_ friction rub developed at the base of the left chest. The general 
condition was worse. .Much blood was in the sputum, occult blood positive 
in the stool. White blood cells, 520 per cm. On the seventh dnv, moisture 
and impairment or resonance were increased in the left chest, the patient 
died on the eighth day in the hospital. 

Clinical Din/mosis. (1) Acute lymphatic leukemia; (2) cancrum oris; 

(3) purpura hemorrliagica. 

Autopsy (25/5S) was performed twelve hours after death by Dr. J. 
Edgar Bates. , The skin had a slightly yellowish though not icteric tinge. 

A few petechial spots were scattered over the neck, upper thorax, arms 
and abdomen. The teeth were dirty, the gums dark in color and covered 
by clotted blood. The gum margin of both ujiper and lower jaw had a 



kastltn: agranulocytic angina 


801 


purplish border 4 mm. in width with a few yellowish soft necrotic areas 
and with no adjoining hyperemia. Clotted blood was found at the vaginal 
orifice. 

In the mediastinum a few soft and succulent lymph nodes measured 
0.75 cm. in diameter. A number of large hemorrhagic collections were 
beneath the pericardium of the right ventricle and beneath the endocardium. 
The muscle and valves of the heart were normal. The aorta presented a 
few superficial fatty streakings on the posterior wall. Petechial hemor- 
rhages were found beneath the pleura of all lung surfaces. The lower 
lobes of both lungs were covered by a fibrinous exudate, were dark-red in 
color, noncrepitant and firm. On section of the lungs many small, dry, 
grayish-red areas 1 to 1.5 cm. in diameter stood out on the dark surface. 

Abdomen: A few petechial spots were found on the parietal peritoneum 
while small collections of blood were retroperitoneal. At the head of the 
pancreas a few of the lymph nodes were large, soft and red in color. The 
gastrointestinal mucous membranes were injected. There were petechial 
hemorrhages in the mucosa of the stomach, ileum and cecum. The intes- 
tines contained a considerable amount of dark-red fluid. The liver and 
kidneys showed a degree of cloudy swelling. Numbers of petechial hemor- 
rhages were in the tissues of the right kidney. The pelvis of the kidney 
was filled with bloodclot. The spleen was large, flabby, and on section 
was a purplish-pinlc color with an increased amount of pulp and quite 
prominent Malpighian corpuscles. The bone marrow of the lower one- 
third of the right femur was reddish-yellow in color. The marrow of the 
lumbar vertebra was fatty. The adrenal glands, gall bladder, urinary blad- 
der, uterus, ovaries and Fallopian tubes showed notliing of note. 

Microscopic Examination. The sections of lung presented an unusual 
appearance. The alveolar spaces of the consolidated portions were com- 
pletely filled with a fibrinous and hemorrhagic exudate with little or no 
inflammatory cell reaction. The fibrin formed a compact network of 
fine threads and granules often more dense at the edges of the alveoli. 
Within the network were varying numbers of reel blood cells but no poly- 
morphonuclear leukocytes. Occasional endothelial cells and lymphocytes 
were deposited at the edges of the plugs of fibrin. This picture passed into 
'adjoining areas where the alveoli were incompletely filled with serum, 
red blood cells, fibrin strands and endothelial cells, but rarely leukocytes, 
in the phosphotungstic acid hematoxylin stain the fibrin formed distinctive 
blue masses. 

Spleen: The Malpighian follicles were small and quite sharply demar- 
cated from the surrounding pulp. The cells of the follicles were uniformly 
quite mature with no abnormal forms. In the pulp the reticuloendothelial 
cells were most prominent and greatly outnumbered the lymphocytes. 
The endothelial cells showed variation in size and shape, the common cell 
baying a rounded, roughly granular, pale nucleus in a pale cytoplasm. 
Mitoses were seen and a few cells with vacuolated cytoplasm contained 
phagocytoscd particles. There were a few cells of the plasma type, but 
no polymorphonuclear leukocytes in the sections. 

Lymph node from the region of the head of the pancreas. The lymphoid 
tissue was decreased and replaced by a reticuloendothelial cell hyperplasia. 
The germinal centers were small and composed of mature uniform lympho- 
cytes. The reticuloendothelial cells of the pulp varied in staining and 
shape. Lymphocytes together with a few plasma cells filled the sinusoids. 
Occasional eosinophils wen; seen, but uo neutrophilic leukocytes. 

Bone marrow: The fat cell structure was maintained with a marked 
reduction in the number of blood cells. Medium-sized lvmphocytes quite 
uniform in shape were most numerous. There were numbers of large cell? 
with relatively large, coarsely granular, pale nuclei and pale, clear or 
vacuolated cytoplasm, which were considered to be reticuloendothelial 
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cells. A few of these were irregular due to mitotic changes. Myelocytes 
and eosinophils were seldom seen, neutrophilic polymorphonuclear leuko- 
cj'tes were absent. The red blood cell germinal centers and megakaryo- 
cytes appeared normal. 

The heart, liver and kidneys showed a mild degree of cloudy swelling. 
In the liver there was no evidence of lymphoid cell increase. A few very 
small lymphocytic and endothelial cell collections, with an occasional eosin- 
ophil, were seen about the large vessels and glomeruli in the kidney. The 
loculated submucous hemorrhages of the intestine had no surrounding 
cellular infiltration. The gall bladder, pancreas, adrenal glands and 
ovaries showed nothing of note. 

Anlopsy Bacteriology (Dr. G. C. Cameron) Heart blood, Bacillus 
acidi lactici; bile, no growth; spleen, Bacillus lactis aerogenes; uterus, 
Streptococcus viridans or pneumococcus (these failed to subculture). 

Anatomical Diagnosis. (1) Acute gangrenous stomatitis. (2) Hemor- 
rhage from mucous membranes of mouth, stomach, intestines and kidney. 
(3) "Petechial hemorrhages of skin, epicardium, endocardium, -pleura, 
peritoneum and pelvis of kidney. (4) Suffusion of blood into retroperi- 
toneal tissues. (5) Hypoplasia of bone marrow. (G) Acute bronchopneu- 
monia (confluent). (7) Acute fibrinous pleurisy. (S) Edema of lungs. 
(9) Cloudy swelling of liver, kidney and heart. (10) Acute splenitis with 
enlargement. (11) Superficial fatty streaks of aorta. (12) Syphilis. 

Cask II.— N. S., 24SS1, male, aged thirty-eight years, service of Dr. Ful- 
ton Risdon. Six months previous to admission the patient, because of 
albuminuria, failed to pass the physical examination of a life insurance 
company. At that time he felt well and had no complaint up to the 
time of the present illness. One week before admission to the hospital the 
patient had malaise, weakness, sore throat and sore gums. The symptoms 
were progressive and soon led to prostration. On admission a history could 
not be elicited. 

Physical Examination. The patient was a fairly well-developed adult 
male who was acutely ill and prostrate. Fetor oris was marked. The 
gum margins were gangrenous with quite a sharp demarcation from the 
more healthy tissues. The tonsils and pharynx were quite free. The 
ccrvic.nl lymph glands, spleen and liver were palpable. Temperature, 
101° to 104° F.; pulse, 120; respirations, 24. 

Laboratory Examination. Red blood cells, 5,200,000 per cm.; hemo- 
globin, S2 per cent; white blood cells, 1200 per cm. Differential blood 
count: Rolvmorphonuclear leukocytes, 0 per cent; eosinophils, 2 per rent; 
lymphocytes, 7G per cent (73 j>er cent large); endothelial cells, 10 per cent; 
questionable or destroyed cells, 12 per cent. Difficulty was encountered 
in distinguishing between the large lymphocytes and endothelial cells. 
By the oxydase stain no myeloid or neutrophilic cells could be demonstrated. 
Ail occasional endothelial cell contained a few oxydase granules. The 
red blood corpuscles were' normal. Urine— albumin positive, few white 
blood cells on microscopic examination. Direct smear from the mouth 
showed spirochetes not characteristic of the Vincent tyjM*. I hroat culture 
—negative for Klebs-Loefller bacillus, hemolytic, streptococcus present. 
Blood culture contaminated by Staphylococcus aureus. \\ idal, negative. 

Clinical Course of Disease. The patient's condition became steadily 
worse with intense toxemia and coma. On the second day the white blood 
cells were 1100 jier cm. The following day intravenous ncoarspheiiumm 
0.3 gm. was given. The patient, then in a terminal state, died one hour 

later. .... 

Clinical Diagnosis. Aleukemic leukemia. . 

Autopsy (25259) was performed six hours after death by Dr. Edgar 
Bates. On external examination there were no cutaneous hemorrhages. 
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Sordcs were on the lips. The teeth were loose, the gums necrotic. The 
gangrenous portion of the gums was black in color, friable and sharply 
inarginated from the neighboring more healthy mucous membrane. The 
surface of the hard palate was swollen and edematous with a few ulcerated 
areas on the right side. The cervical lymph nodes were palpable at the 
angles of the jaw. 

The lobes of both lungs were matted together with old fibrous adhesions. 
Small petechial hemorrhages were beneath the pleura of the left lung; 
there was no consolidation. The heart was large with a relatively large 
left ventricle. The entire pericardium was covered by remnants of fibrous 
adhesions. A row of pinkish granular excrescences was found along the 
line of closure of the mitral valve. The other valves and endocardium were 
free. The aorta showed only a few yellowish streakings on the posterior 
wall. 

Abdomen: The walls of the intestinal tract were edematous. Petechial 
hemorrhages were seen throughout the mucosa of the stomach and in the 
lower ileum. The liver was large and attached to the diaphragm by firm 
fibrous adhesions. The cut surface bulged and was finely dimpled by 
depression of the portal areas. The spleen was large, weighing 580 gm., 
and was also bound down by adhesions. On gross section, the purplish- 
red pulp was scraped away with difficulty, the Malpighian corpuscles could 
not be distinguished. Both kidneys were large, the cortical cut surface 
bulged and showed little distinction from the reddish-gray medulla. - A 
caseous grayish area 2 mm. in diameter, sharply demarcated, was found in 
the cortex of the left kidney. The walls of the kidney pelvis were contested 
and spotted by petechial hemorrhages. 

Microscopic Examination. In the sections of the ulcers of the mouth the 
gangrenous superficial tissues extended varying depths to the muscle layer, 
having a sharp margin bordered by edematous tissues. Many clumps of 
bacteria were lodged along the necrotic ulcer edge and by Levaditi’s stain 
there were demonstrated many spirochetes of the bifidus type with some 
coarse bacillary forms in the same region. Beyond the necrosis there was 
no inflammatory cell reaction except an occasional lymphocyte,. endothelial 
and plasma cell. These cells formed no particular zones of reaction. There 
were no polymorphonuclear leukocytes. 

Heart: The heart muscle was normal. In the section of the mitral valve 
the endothelial covering near the valve tip was destroyed and a fungating 
fibrinous necrotic mass was attached to the surface. A few endothelial 
cells and lymphocytes with an occasional polymorphonuclear leukocyte 
worn collected at the base of the necrosis and beneath the neighboring 
endothelium. The underlying tissues appeared hyaline-like, the capillaries 
were irregularly thick-walled, congested, and had few cells about them. 

In the spleen, the Malpighian corpuscles were small, composed mainly of 
largo, somewhat irregular-shaped lymphocytes. The lymph node germinal 
cent ei*s were quite small and not. easily distinguished while the pulp varied 
in appearance. In some areas large lymphocytes with some irregularity 
in nuclear form were most prominent; in other areas a reticuloendothelial 
cell hyperplasia replaced the lymphoid tissues. The endothelial cells 
varied in shape, size and staining, some showed phagocytosis of cellular 
debris. 

Kidney: Small groups of lymphocytes and endothelial cells were seen 
about local areas of fibrosis which involved the subcapsular tissues, glomeru- 
lar tufts and tubules. Similar cells were infiltrated in well-demarcated areas 
into the peripclvic fat or about a few bloodvessels. No polymorphonuclear 
leukocytes were seen. The gray area described in the left kidney was a 
caseous necrotic area with foreign-body giant cells and surrounding lympho- 
cytes and endothelial cells. 
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Bone marrow: The adipose cell structure contained few blood cells. 
The white-cell elements were made up almost entirely of lymphoid and 
endothelial cells. No definite mitoses were demonstrable. By oxydase 
stain, a few endothelial cells showed oxydase granules. There were no 
myeloblasts, myelocytes or polymorphonuclear leukocytes. 

The fibrous stroma of the prostate gland was increased and many lympho- 
cytes were collected beneath the acinar epithelium. The liver showed a 
mild degree of cloudy swelling with no cellular increase. The lung, gall 
bladder, pancreas and adrenal glands were not? unusual. 

Autopsy bacteriology was carried out by Dr. G. C. Cameron. Bile, no 
growth. 

Anatomical Diagnosis. (1) Acute gangrenous stomatitis; (2) acute 
lymphadenitis (cervical); (3) acute verrucous mitral endocarditis; (4) 
petechial hemorrhages of pericardium, pleura, stomach, small intestine and 
pelvis of kidney; (5) obsolete tuberculosis of pleura; (6) dilatation of heart; 
(7) acute splenitis with enlargement; (S) chronic interstitial nephritis; 
(9) tuberculosis of kidney; (10) chronic prostatitis; (11) hypoplasia of 
bone marrow. 


Resume of both Cases. The two cases, one in a female, the second 
in a male, were admitted to the hospital with well-established changes 
and were studied only during the manifest stage of disease. The 
onset was with malaise, sore throat, weakness and high fever. The 
gangrenous stomatitis was extensive and associated with regional 
adenopathy. Both had no definite jaundice. Cultures from the 
mouth were negative for Bacillus diphtheria: and positive for hemo- 
lytic streptococcus. Both also revealed spirochetes, one of the 
Vincent type on culture, the other a bifidus-Jike organism on sec- 
tion. The blood pictures coincided, with leukopenia, decrease in 
the polymorphonuclear leukocytes, a relative lymphocytosis and 
increase in the endothelial cells. 


At autopsy, the bone marrow which in the gross appeared red, 
on microscopic examination was cell-poor with almost total absence 
of granulocytic cells and a predominance of lymphocytes and 
endothelial cells. Endothelial hyperplasia was present in the spleen 
and lymph nodes. The regions of infection, the ulcers of the mouth, 
the heart valve lesion and the pneumonic process showed a peculiar 
lack of cellular response with no polymorphonuclear reaction. 
Petechial hemorrhage was noted as a late phenomenon in Case I. 
This case, which was serologically syphilitic, showed no anatomic 
lesion of syphilis at autopsy) while Case II which had given a history 
of albuminuria revealed a tuberculous focus in one kidney. A 
suggestion of lymphoid infiltration was seen in Case II in the kidney 
and possibly the lymph node. 

Review of Literature. In a review of the literature on agranulo- 
evtie angina 43 cases were collected. The initial report was made 
by Schultz of fi eases, which were later reviewed by Leon.' 1 Since 
that time the following cases have been reported: Friedmann,* 4; 
Uantzg- 5 5; Banter, !0 2; Elkelcs/ 2; Lovett » 1; Tetri, » 1; Skilea,« 
and Pictte/ 0 1; Hotter, 31 G (2 previously reported); Ehrmann and 
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Preuss, 8 1; Zadek, 28 5; Moore and Wieder, 17 1; Pfab, 19 1; David, 4 1; 
Schultz and Jacobowitz, 2 * 5 5; Feer, 7 2; Hunter, 9 1.* 

Clinical data was present in all. Thirty-six cases came to autopsy. 
Many writers have failed to record minor data and percentage 
estimates of various features are not usually possible. 

The sex and age incidence is shown in Table I. 


TABLE I.— SEX AND AGE INCIDENCE. 


(a) Sex: 

Total number of cases 43 

Females 34 (7S%) 

Males 0 (22%) 


(b) Ape: 

Age variation of all cases, IS to 74 (1 case 4 1 years) 

Females, average age, 4G 
Males, average age, 29 

The past histories were negative in 27 cases. Table IT shows the 
previous illness of the remaining 16. 


TABLE II.— HISTORY OF PREVIOUS ILLNESS. 


Cases. 

Negative past histories 27 

History of previous illness 10 

Previous oral infection 7 

Typhus 3 

Tuberculosis 3 

Syphilis 3 

Pneumonia 3 

Rheumatism 2 

Anemia 2 ■ 

Operations 3 

Infections (cellulitis) 2 

Ividncy diseaso 2 


The mode of onset in 28 of the eases was .acute, coming in a period 
of good health. In the remaining 15 the acute manifestations of 
agranulocytic angina occurred after a protracted period of ill health 
or following a definite illness. 


* References were found to a case reported by Pelnnr, Cas. Lck. Ccsk., 1924, 83, 
139S, which could not bo obtained. 

A case reported by Kruinbhaar (Lcukcmoid Blood Pictures in Various Clinical 
Conditions, Am. .1. Mi:t>. Sci., 1920, 172, 519) 1ms come to our attention since this 
paper was completed. A female, aged twenty-one years, with acute ulcerative 
stomatitis developed a leukopenia of 3500 following an initial leukocytosis. Although 
the polymorphonuclear leukocytes decreased to 0.5 per cent, myelocytes appeared 
up to 00 per cent, resulting in a decrease of over 50 per cent, of the granulocytic 
series. When the normal granular cells again appeared in the blood stream, the 
abnormal granular elements disappeared. The blood picture was, therefore, never 
completely agranulocytic. The presence of the abnormal blood cells is suggestive 
either of an aleukemic type of leukemia, or, in view of the patient’s recovery and 
return of the blood picture to normal, of the appearance of immature cells such as 
may he seen whenever the marrow is hard pressed. 
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TABLE III. — MODE OF ONSET OF DISEASE. 

Cases. 


Acute onset, during good health 28 

Acute onset, during period of ill-health 15 

Malaise, I week to 5 months 5 

Malaise with jaundice 3 weeks 1 

Tonsillitis with recovery 1 

Infections, purulent 2 

Influenza 1 

Tuberculous arthritis 1 month duration 1 

Chronic arthritis, 5 months' duration 1 

Fracture of tibia, 3 weeks' duration 1 


Operations within 3 months’ duration . 


The onset of disease was marked by high fever of 101° to 105° F., 
sore throat, general malaise and dysphagia. A state of exhaustion 
not infrequently was seen early in the disease, coma often preceded 
death. Jaundice occurred in 25 cases (5S per cent). Of tin's num- 
ber, jaundice was the initial symptom in 1, was slight in 5, progres- 
sive in 3 and appeared late in G cases. The incidence of various 
symptoms is shown in Table IV. 


TABLE IV.— SYMPTOMS AT ONSET. 


Fovcr 

" Sore throat 

Mnlaiso 

Chills 

Dysplmgin 

Headache 

Muscle pains 

Herpes 

Vomiting 

Bleeding from mucous membrane 
Jaundice 


All cases 


32 

14 

10 

25 

4 

4 

5 
3 


I he oral cavity was involved in an inflammatory process in all 
cases. Ulceration and necrosis were most frequently* seen. Necrosis 
involved in order of frequency the tonsil in 19; throat, 13; gums, 9; 
tongue, G; larynx, 5; esophagus in 2 instances. A membrane was 
attached to the diseased surfaces in 25 cases. In 2-i of these it 
involved the tonsils, in IS it extended to adjoining areas. The 
membrane frequently was attached to nonuleerated areas. The 
necroses were described as being nonmarginafed (Lovett 1 - 1 ), with 
overhanging edge (Hotter 21 ) or with no surrounding inflammatory 
reaction (Friedmann 8 and Rotter 1 ). On microscopic examination 
of the oral necrosis, the findings arc noteworthy. In •} cases 
(Lovett, ,J Rotter 51 ) there was no cellular reaction. In 12 others 
there was only slight lymphocytic, endothelial, and plasma cell 
reaction. Polymorphonuclear leukocytes deeply placed were seen 
in only 1 case (IiantJv). In 0 cases bacteria were infiltrated at the 
ulcer margin. Ulcerations outside of the mouth are indicated by 
Table V. 
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TABLE V.— LOCATION OF EXTRAORAL ULCERS. 

No. of cases. 

Stomach — multiple small lesions G 

largo ulcers 3 

Duodenum 2 

Ileum 6 

Colon 5 

Anus 4 

Rectum 2 

Cervix 2 

Vagina 8 

Symphysis 2 

Hip 1 

Conjunctiva 1 


Cutaneous petechial hemorrhages or evidence of hemorrhagic 
diathesis were clinically noted in 8 cases while visceral petechial 
hemorrhages were found at autopsy in 12 cases. Large hemorrhages 
were seen in various organs; the bone marrow and lungs of 2 cases, 
retina in 1 and into the stomach and small intestine. The blood 
platelet count was recorded in 27 cases. It was normal in 20. 
The proportion of normal counts was higher in the absence of 
hemorrhagic diathesis. High and low counts, however, were seen 
with and without hemorrhages. 

Regional lymph node enlargement was noted in 15 instances. 
This was occasionally unilateral and only twice associated with 
pain on pressure. (Elkcles, 0 Petri 18 ). At autopsy peribronchial, 
mesenteric and cervical glandular enlargements were found in 4 
cases. (Rotter, 21 Schultz and Jacobowitz 28 ). The microscopic 
picture of the lymph nodes reported by Lovett 18 was of small 
hemorrhages while Rotter, 21 Pfab 19 and Petri 18 noted endothelial- 
cell hyperplasia. Both the liver and spleen were enlarged in 7 
cases (Schultz, 22 Schultz and Jacobowitz, 28 Friedmann, 8 Bantz, 2 
Rotter 21 ). The liver alone was enlarged in 5 (Lovett, 13 Lauter, 10 
Ehrmann and Prcuss, 6 Friedmann, 8 Fecr 7 ) and the spleen alone in 
7 cases (Rotter, 21 Zadek, 28 Schultz and Jacobowitz, 23 David, 4 
Bantz 2 ). Evidence of lymphoid metaplasia was infrequently 
seen. Pfab 10 noted lymphoid collections in liver, spleen, lymph 
nodes and bone marrow. Periportal lymphocytic collections were 
mentioned in 11 cases by 2 writers (Rotter, 21 Schultz 22 ). Peri- 
vascular lymphocytic collections in the liver were seen seven times 
(Schultz 22 and Pietti 20 ). Polymorphonuclear leukocytes were never 
seen in the liver. The spleens of 13 cases showed an endothelial- 
cell proliferation (Schultz, 22 Schultz and Jacobowitz, 28 Rotter, 21 
Bantz, 2 Pfab 10 ). Oxydase granules were seen in the cells of ques- 
tionable origin in only 3 cases (Zadek, 2S Pfab 10 ). 

Cultures taken from the oral cavity showed no uniformity of 
organisms. Klcbs-Loeftler bacilli were reported once by Schultz. 22 
Vincent’s spirochetes were seen by Skilcs 24 and Piette, 20 David, 4 
Bantz 2 8 and Moore and M ieder. 17 Pneumococcus was recorded 
by Schultz 22 and Bantz, 2 Bacillus pyocyaneus by Lovett. 18 Positive 



808' 


KASTLIN: AGRANULOCYTIC angina 


blood cultures. occurred in 9 cases; Streptococcus hemolytic (Lau- 
ter, 10 Elkeles 6 ), staphylococci (Schultz 22 2 cases, Schultz and Jacob- 
owitz 23 ), Bacillus pyocyaneus (Friedmann 8 ), Bacillus coli (Schultz 
and Jacobowitz 23 ). At autopsy the bacteriologic findings were 
also inconclusive. 

The white blood cell count in 41 cases was reduced. The average 
count was 1200 cells per cubic millimeter, the lowest count was 
100 per cubic millimeter. An initial leukocytosis was seen in two 
instances, the importance of which will be discussed later. During 
the course of disease the usual observation was a gradual decrease 
in the number of cells. The percentage of polymorphonuclear 
leukocytes was always reduced to an average between 0 and 0 
per cent. A relative lymphocytosis was always noted, varying 
from 00 to 100 per cent. Endothelial cells were 4 to S per cent. 
In 7 cases premature lymphoid cells were seen on blood smear 
(Rotter, 21 Petri, 18 Zadek, 28 Lauter, 10 Friedmann 8 ). 

The red blood cell counts were normal in 25 of the cases. In 
10 cases there was no record, the remaining S showed a reduction 
in the number and changes in the red blood cells characteristic 
of a secondary type of anemia. Occasionally this anemia was 
progressive. 

The bone marrow at autopsy was, in the gross, red in 27 of the 
cases examined. In G the marrow was “fatty.” On microscopic 
examination, the most common observation was a cell-poor struc- 
ture with great decrease or absence of the granulocytic elements. 
The lymphocytes on the contrary were prominent. Cells of the 
reticuloendothelial type with vacuolated, pale, clear cytoplasm 
and roundish, quite chromatin-free nuclei were increased in number. 
The red blood cell germinal centers were normal. Other lesions 
found at autopsy arc shown in Table VI. 

TAUPE VI. — LESIONS FOUND AT AUTOFSV. 


Cases. 

Fncumoni.-i 9 

I’nrliymenmKitis horn, intrnm a 

Purulent otitis nie<Iia (liiIritor.il) ] 

Knrlocnrdilis, ncuto 1 

Fycloncplirilis 1 

Carcinoma of uterus 1 

Intrapcrifoneul bleedinK from nipturrfl Graafian follicle .... 1 

liyjHiplnsia of ' 

Multiple anomalies ' 


The disease resulted in death in 40 eases, there were 2 recoveries. 
The average duration of illness was four to eight days, the extremes 
two to forty-two days. It is interesting to note that Case III of 
Friedmann 8 showed recovery from the gangrene, of month and the 
blood picture hut contracted pneumonia which resulted in death. 
The case of Moore and Wieder” is the only one with record of 
recovery and subsequent death from a second attack. 
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Discussion, In agranulocytic angina characteristic changes are 
produced in the blood and blood-forming organs associated with 
gangrene and inflammation in various locations. 

The decrease of polymorphonuclear leukocytes in the circulating 
blood is both relative and actual. This change could be produced 
by three means: increased peripheral blood destruction, abnormal 
distribution of cells or failure of cell development. The finding in 
the bone marrow of granular cell decrease at autopsy was significant. 
Zadek, 28 Schultz and Jacobowitz 23 in 3 cases removed bone marrow 
from the sternum during the height of disease. These specimens 
showed a cell-poor marrow with decrease in granulocytic elements, 
the same as was seen at autopsy. The hypoplasia of these granular 
cells is thus not a terminal event and the decrease of the cells in the 
blood stream appears to be due to failure of development of the cells 
in the bone marrow. The few cases, which have shown a fatty 
marrow in the gross, have little or no granular cell decrease. David 4 
has stated that in these the blood picture may be due to defect in 
cellular distribution and not to faulty cell formation. 

The total number of lymphocytes, as was pointed out by Lovett, 13 
is reduced or remains normal, but the relative proportion is increased. 

Reticuloendothelial cells are increased in the spleen, lymph nodes, 
bone marrow and in the circulating blood. These cells were dis- 
tinguished with difficulty from many large lymphocytes and myelo- 
blasts. The chief point of confusion was that few of the endothelial 
cells contained small oxydase granules. Ilirschfeld, in discussion 
of Schultz 22 first report, attributed the presence of these granules 
to degenerative changes. Recently MeJunkjn 15 described a type of 
endothelial cell (mononuclears) arising from the spleen and bone 
marrow to contain few oxydase granules. The resemblance of the 
cells in the blood stream to those in the spleen and lymph nodes 
establishes them as of endothelial origin. Some endothelial cells 
are seen to be phagocytic and in the absence of the polymorpho- 
nuclear leukocytes remain as the chief combatants to infection. 

The time relation between the appearance of the blood changes 
and of the mouth gangrene is of importance. Three cases were 
seen to develop acute disease in the hospital. These patients were 
admitted for: (1) Unexplained jaundice (Ehrmann and Prcuss 5 ); 
(2) tuberculous arthritis (Bantz 3 ) ; (3) fracture of the tibia (Hunter 0 ). 
The blood cell and differential counts on admission were normal. 
While under treatment, acute sore throat developed followed by 
ulcerative stomatitis. In each instance, changes were noted in the 
blood prior to the tissue changes. Lauter, 10 in another case, observed 
that the height of the disease occurred on the day gangrene appeared 
in the mouth. In recovery of the latter case, the blood and clinical 
state improved simultaneously. The gangrene was quite rapid in 
healing while the blood cells more slowly returned to normal. 
Bantz 2 has stated there is a disturbance in balance between the 
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demand and production of blood cells so that the progress of infec- 
tion is not combated. With such a lack of resistance to infection, 
it is not remarkable that necrotic lesions should find distribution in 
locations which harbor infective organisms. These lesions thus 
arise secondary to the blood changes. 

The inflammatory sites wherever found have a similarity of 
appearance. The lack of cellular response must be the result of 
the general decrease of cells in the circulating blood. Rotter, 21 
however, noted that the number of cells in the microscopic sections 
of 10 of the cases were disproportionate to the number of cells in 
the blood. 

The microscopic appearance of the pneumonia which is a frequent 
cause of death has not been described. The extensive fibrinous 
and hemorrhagic exudate as in other lesions was almost acellular. 
It is not known whether the absence of leukocytes is a factor in the 
massive production of fibrin or whether the particular etiologic 
agent is the stimulus. 

The etiologic agent has thus far not been determined and it is 
difficult to attach much significance to the varied bacteriologie 
findings. No mention has previous^ been made of a spirochete 
of the bifidus type as was found in Case II. The work of Lovett 13 
with Bacillus pyocyaneus is the only successful animal experimental 
work on etiology. By using bacterial suspensions intrapcritoncally 
Lovett 13 produced a blood picture in guinea pigs similar to that 
found in the patient from whom the organism was isolated. We 
are impressed with the fact that there is no epidemic character to 
the disease. 

There has been no indication that status thymolymphnticus 
plays a part. Only 1 case has shown anatomic anomalies at autopsy 
(Fcer). There is also no apparent congenital disposition to agranu- 
locytic blood changes. In the cases of recovery, the blood picture 
has returned entirely to normal. The case of Ehrmann and Breuss 5 
during convalescence had a second febrile attack which produced 
no blood or tissue changes. The case of Moore and Winder, 17 
however, succumbed to a second attack after an interval of good 
health. It would appear that the factors which bring about the 
clinical state must depend on an inconstant individual resistance to 
the etiologic agent 

Differential Diagnosis. In the differential diagnosis of angulo- 
cytic angina, conditions must be considered which may produce 
similar anatomic or blood changes, as (1) Acute poisoning; (-) 
acute leukemia; (3) aleukemic leukemia; (-1) sepsis. 

1. Poisons such ns thorium, arsenic, benzol and the Roentgen 
ravs mav produce leukopenia. Benzol attacks primarily the granulo- 
cytic cells. The Roentgen ravs attack these cells secondary to 
tiie Ivinphocytcs but may produce an associated gangrenous stoma- 
titis '(Leon 11 )'. Our case No. 1 , who bad received arsenic in syphilitic 
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treatment, at autopsy showed no anatomic evidence of poisoning 
or of syphilis. Poisons may be ruled out by careful history of the 
case. 

2. Acute leukemia in its fulminant form has an onset with high 
fever, mucous membrane and petechial hemorrhages, enlarged 
lymph nodes and spleen, stomatitis and leukocytosis above 50,0.00 
cells. Bleeding from the mucous membranes and petechial hemor- 
rhages are constant and usually precede gangrene. Abnormal 
lymphocytes are always seen in the blood smear. At autopsy, 
cellular infiltration is widespread and always present. Many 
variations of this picture have been described. Minot and Lee 10 
state that the enlargement of lymph nodes and spleen may be slight 
or the glandular enlargement may be confined to the cervical region. 
In agranulocytic angina, gross bleeding is seldom seen and clinical 
hemorrhagic diathesis has occurred only in less than one-fifth of the 
cases. Jaundice is seen in one-half. Few cases have shown weak 
attempts at lymphoid infiltration and abnormal cell formation, 
but in Zadek’s 28 opinion such findings are not unusual in severe 
infections. None have shown frank evidence of leukemia at autopsy. 

3. Aleukemic leukemia usually regarded as a type or initial phase 
of leukemia shows the clinical characteristics of ordinary leukemia, 
as noted above. The blood cell count is low or below normal. 
There is relative lymphocytosis with immature and abnormal 
lymphoid forms and decrease of granular cells. As these cases 
progress the blood picture usually tends to assume the leukemic 
form especially with regard to the differential count. Should the 
case come to autopsy in the leukopenic stage lymphoid infiltrations 
of organs arc almost always found. The present opinion is that 
agranulocytic angina is a reaction which is not of the leukemic 
type. In some instances a positive differentiation must rest on the 
anatomic findings at autopsy. 

4. Cases of sepsis were first described by Turk, 27 Marchand,” 
and Stursberg 20 which showed neutrophilic leukopenia and relative 
lymphocytosis. These cases had gangrenous stomatitis, hemorrhagic 
diathesis, anemia and thrombopenia. Jaundice was uncommon. 
All had positive blood cultures and foci of sepsis at autopsy. Clini- 
cally the course of disease is similar to agranulocytic angina. How- 
ever, only a small percentage of the latter cases have shown evidences 
of sepsis with positive blood cultures. At autopsy also the septic 
type of splenitis is not found. Some writers believe that the proven 
septic eases should be excluded from the group of agranulocytic 
angina. It would appear that both groups show a similar blood 
cell response to infection. 

The inflammatory sites in agranulocytic angina have a wide 
distribution, and in general would appear to be due to secondary 
infection. Few cases have had infectious lesions before the time 
of acute disease. It is entirely possible that some severe cases 
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should develop generalized infections in conjunction with the local 
inflammatory manifestations. Such an occurrence cannot give 
rise to a separate classification. Because of the similarity of 
response to infection writers have suggested an inclusive nomen- 
clature. David 4 mentions, “sepsis with granulocytic decrease,” 
and Feer, 7 “sepsis agranulocytica.” 

All cases which have been reported as agranulocytic angina do 
not show the clear-cut record of the original description. Variations 
in clinical manifestations must be expected as our experience in a 
particular group of symptoms widens. Case V of Zadek, 28 a male, 
aged twenty years, with leukoe.ytosis is one which must be ques- 
tioned. At no time had he leukopenia, the neutrophils decreased 
only to 22 per cent, recovery taking place in four weeks. The 
course in this instance simulates that described by Schultz, 22 Sprunt 
and Evans, 25 Longeope 12 and Baader 1 as monocytic angina or infec- 
tious mononucleosis. The other cases of recovery show all of the 
clinical characteristics of agranulocytic angina. 

Abnormal reactions of the hematopoietic system have been 
observed in many infectious diseases. The diagnosis of agranulo- 
cytic angina and the allied diseases rests on the composite clinical 
picture and not the various symptoms. Turk 27 has stated, “the 
leukocyte picture of blood in infection is the result of the type 
and strength of infection on the one hand and the individual with 
spontaneous power of reaction of the diseased tissue on the other.” 
In dealing with a biologic reaction of unknown etiology it will be 
necessary to collect and correlate many cases with autopsy confirma- 
tion to , establish the reaction as a clinical entity. 

Summary. Two eases of agranulocytic angina are reported and 
43 cases are reviewed. Agranulocytic angina occurs at all ages 
in both sexes but more commonly in females. It is manifested by 
sudden rise of fever, sore throat, dysphagia, chills and malaise, 
which progress to severe toxemia and prostration. The onset 
usually comes in a period of good health, but may follow various 
chronic conditions. The symptomatology is not constant. Stoma- 
titis is always present. There may, be regional adenopathy and 
enlargement of the liver and spleen. Jaundice is common, while 
petechial hemorrhages are rare. The blood change of neutrophilic 
leukopenia with relative lymphocytosis is always seen. These 
blood changes are the result of the primary action of an unknown 
etiologic agent on the bone marrow. A slight secondary anemia 
is sometimes seen. The ulcerative sites in the mouth and at 
various locations arise secondary to the blood changes, due to 
decrease in the body resistance to infection. The ulcerative sites 
show a lack of the cellular response of inflammation. This same 
lack of cellular response is seen in the pneumonic process which 
usuallv leads to death. The disease does nut always terminate 
fatally. On recovery, the blood picture returns to normal. The 
recovered eases may have a second attack of the disease. 
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Differential diagnosis in agranulocytic angina presents points 
similar to the reaction to specific poisons, lymphocytic leukemia, 
alymphatic leukemia and cases of sepsis with leukopenia. It does 
not fall within the classification of these conditions but with the 
evidence at hand it cannot be called a clinical entity. 

I am indebted to Dr. Oskar IClotz for the materials used and for 
his help during the preparation of this paper. 
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THE TREATMENT OF CHRONIC CONSTIPATION. 

By Marks S. Shaine, M.A., M.D., 

NEW YORK 

There are probably more drugs in use for the treatment of con- 
stipation than for an.v other human ill. Salines and mineral waters, 
herbs, teas— their name is legion. Besides drugs, enemata. irri- 
gations, exercises, massages, vibrations and electricity have all been 
vaunted by their enthusiasts as the treatment par excellence. 

There are many gradations in this disease— from the mildest 
costiveness to almost complete obstruction. Some constipated 
patients will obtain a daily movement of their bowels by eating 
an apple or some stewed prunes or drinking a glass of hot or cold 
water on arising. Others will be benefited bj r a little olive oil or 
mineral oil, by cold milk or buttermilk. In many cases a change 
in diet, the addition of fruits, vegetables or bran, or, in others, a 
little exercise will bring about the desired result. In some patients 
constipation is due merely to laziness and is easily corrected by 
setting aside a few minutes after breakfast for the important func- 
tion of moving the bowels. 

When a patient presents himself for treatment of constipation 
the physician should take a careful history, inquire into the habits 
of the patient with regard to diet, water drinking, smoking, exercise, 
use and abuse of laxatives and enemata. A thorough physical 
examination should include not only the mouth, teeth, chest and 
abdomen, but also the anus, rectum and sigmoid. If the result of 
the examination is negative the patient is put on a diet of fruit, 
vegetables, bran, whole-wheat bread and fatty foods (unless he be 
obese). He is advised to drink much water and to make an attempt 
to move his bowels at a definite time each day, preferably after 
breakfast. A moderate amount of exercise is prescribed. lie is 
given two or three tablcspoonsful of mineral oil daily. 

If a daily movement of the bowels does not result from following 
these instructions the patient is advised to inject from *1 to S ounces 
of warm Mazda oil into his rectum before retiring. This should 
be carried out with the patient lying on his left side with the hips 
higher than his shoulders. The oil is injected slowly, and is retained 
. until the following morning. If 8 ounces cannot be retained com- 
fortably G ounces or less should be used. Most patients can well 

tolerate S ounces. . 

The following morning after breakfast the patient should attempt 
to move his bowels. If unsuccessful he should inject a small 
quantity of warm water, not more than a pint. After the third 
or fourth day the water injection is usually unnecessary, as the 
patient will have a good movement without it. 
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After a week of daily oil injections these are given on alternate 
nights, then every third night, gradually decreasing the frequency 
until the patient lias established the habit of a daily stool. 

In some patients, however, the oil enema, even when followed by 
the injection of water, returns clear and no stool follows; in others 
there is a stool if the oil enema is used, but constipation recurs 
promptly when the oil enemata are stopped, even though all the 
directions concerning diet, exercise and the rest, detailed above, are 
rigidly followed. -It is for such eases that the treatment to be 
described is proposed. 

A complete gastrointestinal Roentgen ray examination is neces- 
sary to rule out definite obstruction such as tumors, kinks, bands, 
etc.; these, of course, require surgical treatment. A large number, 
however, will not show any such lesions, and the only finding will 
be a spasm of the descending colon, sigmoid, rectum and anus. 
This group will include the greater number of cases of constipation 
that do not respond to the dietetic and other treatment outlined 
above. 

Two types of constipation arc usually recognized: The atonic 
and the spastic. Of late, it has been found that the first type is 
very infrequent. The atony is usually due to a spasticity lower 
down in the colon. Mueller, of Vienna, says there is no atonic 
constipation. 

In the spastic type of constipation the patient’s reaction to an 
ordinary enema is often quite characteristic. Either the water will 
not flow in at all, or, if it does, will cause severe cramps because, 
being unable to pass into the sigmoid, it distends the rectum to the 
point of pain. If it does pass beyond the constricted point under the 
pressure of the water used for the enema, it remains in the higher 
colon, because there is not enough vis a tergo in the colon to expel 
it past the spastic portion of the sigmoid. This accounts for the 
patient’s complaint, that enemata are not only painful but useless, 
as the water injected either fails to return or else returns clear . 1 

Gant . 2 found that by dilating the anus and rectum with Wales 
bougies he was able to cure a large percentage of his cases. The 
objection to this treatment is that in most cases the bougie cannot 
be introduced more than a few inches, as the introduction is by the 
sense of touch and it is impossible to pass it beyond the curves and 
bends of the sigmoid. When so much difficulty is often found in 
introducing an electrically lighted sigmoidoscope,' where direct vision 
aids the sense of touch, one can realize the impossibility, in most 
cases, of blindly pushing a bougie to the desired distance. 

Ilirselunan 5 inserts into the rectum a rubber bag of the type of 
the obstetrical bag which is inflated and deflated a number of times, 
thus stretching the sphincters and rectum. 

Both these methods are open to the objection that onlv the 
rectum or perhaps a very small part of the sigmoid is stretched, 
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while usually the spasm embraces the sigmoid and descending colon. 
I have employed these methods of treatment in a large number of 
patients, but the results have not been satisfactory. 

The method about to be described has given me the most excel- 
lent results in the type of cases under discussion, i. e., patients 
with no organic obstruction and in whom the treatment by diet, 
■mineral oil and oil injections has not proved efficacious. 

The treatment consists of two parts. 1. Dilation of the lower 
30 cm. of the colon. With the patient in the knee-chest position, 
an electric sigmoidoscope is introduced in the usual way to its full 
length, and the patient allowed to recline for fifteen to twenty 
minutes, with the foot of the table elevated and the instrument 
held in place by an assistant or by the patient himself, to prevent 
it from slipping out. The anus, rectum, sigmoid and part of the 
descending colon are thus kept on the stretch continuously for fif- 
teen minutes, and the repetition of this procedure several time 
finally produces a relaxation and widening of the lower bowel which 
arc more or less permanent. 

2. At the end of fifteen or twenty minutes a rectal tube is inserted 
through the full length of the sigmoidoscope. The latter is then 
withdrawn while the rectal tube is held firmly in place and pre- 
vented from coming out with the instrument. The end of the rec- 
tal tube, therefore, remains high up, 30 cm. from the anus. Two 
ounces of a 25 per cent solution of magnesium sulphate are injected 
through the tube into the sigmoid and descending colon, the tube 
pinched and withdrawn. This solution causes a relaxation of the 
musculature of the bowel and enhances the dilating effect produced 
by the sigmoidoscope. By this method the solution reaches a 
point much higher in the colon than when introduced through a 
rectal tube inserted directly into the rectum (Soper 4 ). 

This treatment is given daily for three days, then, skipping a day, 
two more days in successiop, then gradually diminishing the fre- 
quency of the treatments until only one treatment a week is given. 
This is continued for four to six weeks, and then a treatment is 
given every other week. After a time one treatment a month is 
given and that should be kept up for several months. 

I have employed this treatment in over 100 eases, and it has 
proved effective in all but 2 or 3 patients; in these the sigmoidoscope 
could not be introduced further than a few inches on account of 
marked angulation and reduplication in the sigmoid. In all eases 
where the instrument could be introduced 20 cm. or more the 
results have been uniformly successful. A few illustrative cases 
may be cited: 

Cask I.— Mrs. B.S., aged forty-three years, had severe constipation 
for two years; the bowels never moved without a laxative; she gets severe 
headache when constipated, which is relieved bv an enema, but has great 
difficulty before enema is effectual. She cannot retain the water, as it 
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causes lier great pain. Roentgen ray examination showed no lesions 
except a spastic colon. 

Treatment. Patient was put on a diet containing much fruit, vegetables, 
bran and water; mineral oil given three times a day. She was instructed to 
take oil enema every night. After five days she reported that the oil ene- 
mata were without result. The oil returned clear, as did the soapsuds 
enema taken the following morning. Colonic dilatation, by means of a 
sigmoidoscope, with the injection of magnesium sulphate, as described 
above, was instituted. After two treatments the oil enemata were quite 
effective. The treatment was continued for one month, during which time 
the frequency of both the dilatations and the oil enemata was gradually 
reduced. Three months after starting treatment the patient had regular 
and normal bowel movements with the aid of nothing more than a little 
mineral oil, taken once a day. 

Cask II.— Mr. A. G., aged twenty-five years, has been constipated ever 
since he can remember. Treatment by diet, petrolatum and oil enemata 
was effective for a short time and then symptoms returned. Roentgen 
ray examination showed no lesions except a spastic colon. Treatment by 
sigmoidoscope with injections of magnesium sulphate for about two months 
brought about complete cure. The patient was seen two jears afterward 
and said that his bowels moved daily without any laxatives or enemata. 

Case III.— Miss E. B., aged twenty-six years, has been troubled with 
obstinate constipation for many years; she has been treated bj r many 
physicians, bj r diet, medication and oil injections. The last were absolutely 
ineffectual and laxatives caused her extreme discomfort and pains. Roent- 
gen examination was negative except for a spastic colon. She was put on 
siginoidoscopic treatment and oil enemata were continued. Soon the 
injections began to produce good results, but she has had to continue tak- 
ing oil injections about twice weekly, otherwise her bowels do not move. 
After every few weeks the oil injections begin to lose their effect, and she 
has to get one or two siginoidoscopic treatments, after which her bowels 
move well again for several weeks. She has to come back for treatments 
less and less frequently as time goes on. She was one of the most obstinate 
cases of my series and, though she responded more slowly, her condition 
is much better now than it has been for years. She has no pain or cramps 
and has gained about 10 pounds in weight during the last few months. 


Conclusion. A method is advocated for the treatment of chronic 
spastic constipation by dilatation of the lower intestinal tract with 
a sigmoidoscope and rectal tube. 

In more than 100 cases it has proved successful in all but 2 or 3, 
where it was impossible to introduce the sigmoidoscope the necessary 
distance. 

This treatment is advocated only in cases where treatment by 
diet, by mineral oil and by oil injections has proven ineffective. 
A Roentgen ray examination must be made to exclude organic 
obstruction. 
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INFLUENZA AND ITS PULMONARY COMPLICATIONS. 

A Study of the Incidence and Character of the March, 192G, 
• Epidemic in Providence and at Brown University. 

By Alex. M. Burgess, M.D., 

MEDICAL DIRECTOR AND ASSISTANT PROFESSOR OF BIOLOGY AT BROWN UNI VERS ITT, 
AND ASSISTANT VISITING PHYSICIAN TO TIIE RHODE ISLAND HOSPITAL. 
PROVIDENCE, R. I. 


There are few diseases with which the general practitioner deals^ 
which give him less satisfaction in his work than does influenza. 
Unless he belongs to that class of uncritical optimists, a group all 
too large even in the ranks of regular medicine, and can see in the 
quick termination of each sharp attack, the brilliant success of 
his favorite method of treatment, he will find little in dealing with 
the disease to give him the satisfaction that comes from the accurate 
evaluation of signs, symptoms and laboratory data leading to a 
correct diagnosis and the prompt application of efficient therapy. 
The diagnosis of influenza is at best very indefinite. Even during 
the course of an epidemic there is variation in the clinical picture. 
When no epidemic prevails, many of the sporadic cases, usually 
termed "grippe,” are quite indistinguishable from some forms 
of the "common cold” or from cases of tonsillitis or pharyngo- 
tracheitis, presumably of other origin. In the absence of any 
accurate pathognomonic signs or laboratory tests, the diagnosis 
must represent merely a clinical guess. For this reason the collec- 
tion by the health authorities of accurate data as to the prevalence 
of the disease is impossible. The only available method of obtain- 
ing information as to its occurrence in a given community at a 
given time, is by a survey of the records of the practitioners of the 
community and a study of the institutions located in the community. 
Hospital statistics arc usually of little value, as comparatively few 
patients arc admitted to civil hospitals because of uncomplicated 
influenza. 

It is the purpose of this communication to attempt to present 
some information regarding the March 192G outbreak of influenza 
and its pulmonary complications as it occurred in Providence. It 
is based on a study of the incidence and character of the disease 
as it affected the student body of Brown University, and as observed 
bv the writer in private practice in the community; and also on 
reports from their private records of ten representative physicians 
in the Citv of Providence and its environs. 

The importance of the study or influenza does not need . to be 
strewed to the people of this generation while we an: still in the 
shadow of the pandemic of 19IS. “The last of the great plagues” 
as Christian calls it, still scoffs at- the efforts of man to check its 
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progress. But entirely apart from its terrible consequences when 
it becomes pandemic, the harm which influenza does in ordinary 
years and the occasional lesser and limited epidemics make its 
conquest one of the most pressing medical problems of the day. 
It is not only the mortality and morbidity from pneumonia and other .. 
complications of the disease which make it important, but the great 
loss of time and efficiency caused by simple uncomplicated cases. 
For example: at Brown University during the academic year 1924- 
1925, out of a student population of approximately 1200 men, 149 
cases of influenza or “grippe” occurred and involved a total of 
four hundred and eighty-six days absence from class work. It 
was the cause of more loss of time than was any other illness, those 
most closely approximating it in this respect being “common colds,” 
contagious jaundice and acute bronchitis. In the year 1925-1926, 
because of the March epidemic, the figures are much more striking. 
The cases of influenza totaled 359, of which 284 occurred in March, 
and caused a total absence from class work of one thousand six 
hundred and forty-four days. A comparison of the days of academic 
work lost because of the more important diseases during the two 
years under discussion is shown in Table I. 

TABLE I.— ACADEMIC DAYS LOST BY STUDENTS AT BROWN UNIVER- 
SITY BECAUSE OF TI1E MORE IMPORTANT DISEASES. 



1024-1920. 

1925-1920. 

Influenza 

.... 480 

1044 

‘‘Common colds” 

.... 359 

240 

Contagious jaundice 

.... 254 

99 

Tonsillitis 

. . . . 205 

188 

Appendicitis 

. ... ISO 

230 

Gastrointestinal attacks 

.... 153 

156 

Pneumonia 

.... 151 

40 

Injuries 

.... 110 

238 


Since the pandemic of 1918 there have been repeated outbreaks of 
influenza in all parts of the world, as far as can be determined by the 
published reports, which, as has already been stated, must be meager 
and inaccurate because of the impossibility of collecting any figures 
as to the total incidence of the disease at any time in any community. 
Rhode Island practitioners will recall the early months of the year 
1920 as a time when this state was especially afflicted. Every year 
the disease lias recurred with greater or less severity and sporadic 
cases have been generally observed during every month of every 
year. It is the impression of the writer that the greatest incidence 
of the disease during the past seven years has been in March or 
late February and that a lesser "peak” has usuallv been observed in 
December. In the winter of 1924-1925, although no true epidemic 
could be said to exist a great increase in the occurrence and severity 
of the disease m Rhode Island was noted in March. In the private 
practice of the writer, the number of influenza cases seen in March 
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was more than double those seen in any preceding month, and the 
same was true of cases seen in the student body at Brown Univer- 
sity, and among the nursing staff and employees of the Rhode 
Island Hospital. 

According to reports received by the State Board of Health, 
influenza, during the winter just past, can be said to have again 
become pandemic although in a form much less virulent than that 
seen in 1918. In Rhode Island the epidemic may' be said to have 
begun in the first week of March and to have reached its peak in 
the third week. Table II shows the occurrence of the disease in 
the practice of ten active Providence practitioners, who, during the 
months of Januar 3 r , February, March and April, observed a total of 
1170 cases. The occurrence of the disease among the student body 
of Brown University during the same period is also given in Table II. 

TABLE II. 


A. INCIDENCE OF INFLUENZA IN TIItST FOUIt MONTHS OF 1920. 

January. February. .March, April. 

Ten practitioners .... 115 109 074 212 

Studonts at Brown .... 10 - 22 2S4 9 


a. occunnENce nr weeks (maiicii 1 to ai-hil 15). 


March. 

lto7. S to 11. 15 to 21. 21 to 31. 

Ten practitioners . 105 200 205 107 

Students at Brown 30 90 107 57 


April. 

1 to 7. S to 14 
SO 04 

3 0 


This tabic shows that the “peak” was reached in the third week 
in March, both in the college and in the community. It suggests 
that the students represented particularly fertile “soil” for the 
infection. The relatively extreme incidence of the disease among 
tiie students at the height of the epidemic and the sudden dying 
out of the infection suggests that practically the whole student body 
was exposed during March, and that virtually all susceptible indi- 
viduals were affected. It is interesting to note that of all the eases 
among students, there is no record of the occurrence of pneumonia, 
and two students only developed pulmonary signs which, in both 
cases, consisted merely of a few rales localized at one base and 
associated with the persistence of a slight fever for three or four 
days. 

It is perhaps of some value for the writer to record his personal 
impressions of the epidemic, which in general correspond closely 
with those of other practitioners questioned on the subject. The 
main svmptoins noted in the usual descriptions of the clinical aspect 
of the disease were present. Of these, headache, so intense at 
times as almost to suggest meningitis, was, in most of the severer 
cases, the most distressing symptom. General aches and pains 
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were mar Iced in many cases. Cough and substernal discomfort 
was sometimes present and at other times absent. Even in the 
very severe cases, if cough was absent on the first day of fever, 
pulmonary complications almost never occurred, although one or 
two exceptions to this rule were noted. Coryza was not frequent. 
Sore throat occurred in many cases but usually was not severe. 
On examination a fairly mottled redness of pillars and pharynx 
spreading up over the soft palate was very frequently seen. Often, 
broad red bands running down the sides of the pharynx just behind 
the posterior pillars, “lateral pharyngitis,” were observed. In 
general the appearance of the throat usually suggested a much 
greater degree of “soreness” than was felt by the patient. In a 
few instances the tonsils bore a follicular exudate without causing 
the patient to complain. In some cases no abnormality of the 
pharyngeal mucosa whatever could be seen. 'The temperature 
varied greatly but usually reached its maximum within twenty- 
four hours of the onset. The pulse in most cases was relatively 
low. The subjective symptoms, especially the headache, general 
aches and prostration, usually reached their height during the first 
day of the disease, and although on the second day the temperature 
often rose as high or nearly as high, the patient usually felt much 
more comfortable. The return of the temperature to normal 
ordinarily occurred from the third to the fifth day but the prostra- 
tion and weakness often persisted for several days longer. A 
study of the 90 cases treated at the University infirmary showed 
that the average temperature on the afternoon of the second day 
was but 0.2 degree lower than on the first day and reached 98.6 on 
the morning of the third day. 

The clinical impressions of the writer agree in the main with the 


picture as described in the literature except that in the pandemic 
of 1889-1890 and in the years following, coryza appears to have 
been a much more prominent symptom than in the epidemic under 
discussion and in the 191 S pandemic. The incubation period 
appeared to be about forty-eight hours, as is usually stated, and 
this was observed in several families where the man of the house 
came down with the disease, followed two days later by the rest 
of the family. The whole clinical aspect of the disease corresponded 
closely with that which has been generally observed since the pan- 
demic of 1918. While old people and children were generally 
aflcctcd, it seemed that the greatest virulence was shown in youm 
and middle aged adults. A few people were infected who had 
previously suffered from influenza within six months; which was 
to have been expected as the writer, in common no doubt with 
many other practitioners, has noted during the past seven years 
ninny instances of second and a few of third attacks of the disease 
in the same individual during a given winter and spring Medica- 
tion, as usual, appeared to have no effect in shortening the disease 
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and the writer has received the impression that the free use of such 
antipyretic drugs as acetyl salvcilic acid and phenacetin definitely 
tend to prolong the course of the fever by causing an artificial 
defervescence before bodily resistance to the infection has been 
established. Codeia, barbital and occasionally morphin have been 
found useful in controlling the symptoms. 

Of the complications, secondary invasion of the lungs was the 
only one which appeared to be of particular importance. The 
description written by Dr. F. T. Lord in "Osier’s Modern Medicine” 
(1916) and based especially on the observation of sporadic cases, 
minor outbreaks and a severe localized epidemic in Boston in 1907- 
190S, is more suggestive of the pulmonary complications seen during 
the recent epidemic than are those accounts based on the pneumonias 
of the 191S pandemic, when the virulence of the infection was at 
its height. Lord noted the frequent apical involvement, often 
resembling tuberculosis, the atypical nature of the pulmonary 
signs and the tendency to delayed resolution. In the recent epi- 
demic all these same tilings have been prominent. Indeed it may 
be said of the pulmonary lesions, as judged by physical and Roentgen 
ray examination, that they are most varied, atypical and often 
bizarre. It is true, as will be seen in Table IV, that the incidence 
of frank lobar pneumonia was greatly increased during March. 
Small areas of invasion located anywhere in the lungs were also 
common. On examination many of these were indicated merely by 
a few fine rales without dullness, and in such cases the Roentgen 
ray often revealed definite, and at times, extensive areas of density. 
A few cases in which no physical signs whatever could be found 
showed well-marked lesions in the roentgenograms. On the other 
hand, in two instances noted, the reverse was true, that is to say, 
in the presence of the physical signs of consolidation, localized 
dullness, bronchial breathing and fine crepitant rules, the Roentgen 
raj* plates (in one case, repeated many times) were absolutely 
negative. 

Table IV indicates that the increase in pneumonia in March was 
principally due to the occurrence of cases which ran a somewhat 
atypical course, ending by lysis rather than crisis. Of the 41 
pneumonias occurring at the Rhode Island Hospital in March, 
29 were clearly lobar in distribution, S were doubtful and M were 
bronchopneumonia. Contrary to lord’s experience, empyema was 
rare. Delayed resolution was more common than empyema, 
and a few instances of this condition were observed in which the 
signs of consolidation persisted for several weeks but eventually 
totally disappeared. In 1 ease of rather doubtful origin, in that 
the pneumonia appeared as a complication of a streptococcus 
septicemia following mastoiditis, the consolidation persisted four 
months, but had cleared completely at. the end of five months. 
This case is not included in the statistics. 



burgess: influenza and its pulmonary complications 823 


TABLE III.— ANALYSIS OF PNEUMONIA CASES IN INFLUENZA EPIDEMIC. 


CASKS THOM THE RECORDS OF TEN PRACTITIONERS AND THE RHODE ISLAND 

HOSPITAL. 







Grand 


January. 

February. March. 

April. 

total. 

Ten practitioners . 

. 12 

ii 

26 

12 


Rhode Island Hospital 

. 14 

7 

41 

15 


Total .... 

. 2G 

18 

67 

27 

138 


ENDING BY CRISIS. 




Ten practitioners . 

. 6 

7 

4 

3 


Rhode Island Hospital 

. 3 

1 

7 

2 


Totals 

. 9 

8 

11 

5 

33 


ENDING BY LYSIS. 




Ten practitioners . 

. 4 

2 

17 

4 


Rhode Island Hospital 

. 2 

0 

11 

G 



— 

— 

— 

■ 


Totals 

. G 

2 

28 

10 

4G 



empyema. 




Ten practitioners . 

. 3 

2 

1 

0 


Rhode Island Hospital 

. 1 

0 

2 

0 



— • 

— 



___ 


Totals 

. 4 

2 

3 

0 

9 


DELAYED RESOLUTION. 



Ten practitioners . 

. 2 

0 

3 

1 


Rhodo Island Hospital 

. 0 

0 

2 

2 



Totals .... 2 0 5 

Note.— Cases of pneumonia complicating other diseases, 
excluded from consideration. 


3 10 

excepting influenza, were 


Many of the patients with frank lobar pneumonia gave a histor 
ot an influenzal attack immediately preceding the onset of th 
pneumonia and three were under observation and received adeouat 
bedrest and care during the whole course of their illness from th 
onset of the influenza to the recovery from the pneumonia 

I he resemblance of some of the apical lesions tn i • 

was very striking. One patient, a nuLe nas ed th-„ 1 CUl ° S1 
influenza and, with a continuation of tlie^ever developed 
nlles at the right base. Roentgenograms Sealed 7 i T * 
nt both the ngiit base and' the left apex. During then If 2 *?? 
weeks the signs at the base disappeared and rUfj/'b. j ,, ex ^ thre< 
fine rifles appeared at the apex. The teinneratm^^ dullness ano 
noon to 100.5° to 101° and the AtSf P *f T*, 1086 after- 

amount of sputum. Roentgen ray examim^ S1C i d UP , 2 moderate 

in the apical lesion. Durhig the next 1 20 increase 

* 
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of the left apex and physical examination showed distinct dullness 
and fine crepitant rales in the same region, extending as low as the 
spine of the scapula. Then, rather abruptly, the afternoon elevation 
of temperature failed to occur. The cough lessened, the general 
condition improved, and two weeks later, after seven weeks, illness 
altogether, the patient left the hospital without symptoms or physical 
signs. A roentgenogram taken just before discharge showed only 
a very little clouding at the apex. Seen one month later, she 
appeared perfectly well and had remained so at the end of seven 
months after the onset. 

Summary and Conclusions. A study of the incidence and character 
of the March 192G epidemic in Providence and among the students 
of Brown University shows the following: 

1. The disease was typical, and, though markedly contagious, 
was much less virulent than in 191S. 

2. The epidemic reached its “peak” during the third week in 
March. 

3. The students at Brown University were apparently very sus- 
ceptible to infection, but resistant to secondary pulmonary involve- 
ment. While the incidence of the disease at Brown University 
was high, frank pneumonia did not occur and only two instances 
of very mild localized pulmonary invasion were observed. 

4. Pulmonary complications among the citizens of Providence 
consisted of all gradations from, frank lobar pneumonia to very 
slight mild localized areas of invasion, and included many atypical 
and bizarre forms, some in which resolution was markedly delayed, 
and some which involved the apices and strongly resembled tuber- 
culosis. Many of the pneumonias that were lobar in distribution 
were atypical in course and ended by lysis. 

Non:. — My thanks ore due to Prof. J. W. Wilson, of tho Department of Piolocy, 
for hi-' kindness in fumishinpc me with data collected hy a questionnaire, which he 
sent to one hundred Providence practitioners. 


THE POLYMORPHONUCLEAR LEUKOCYTE IN THE 
TUBERCULOUS BLOOD PICTURE. 


By E. M. Medlar, M.D., 

AND 

G. J. Kastlix, M.D., 

MAP!£OX, WISCONSIN. 


■rom the Department of Putholory. University of Wiscnasin School of Medicine 
and the Pathology Laboratory, Wisconsin .General Hospital.) 


The typical blood picture of tuberculous individuals is considered 
to be a low white count with a relative increase of lymphocytes and 
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a relative decrease of polymorphonuclear leukocytes. When a 
leukocytosis with a relative increase of polymorphonuclear leuko- 
cytes occurs in tuberculous cases it is generally believed to be the 
result of secondary infection. Since the report 1 of one of us with 
regard to the important part played by the polymorphonuclear 
leukocyte in the process of caseation, it appeared to be ot interest 
to study the blood counts in tuberculous cases to ascertain whether 
there might be evidence of clinical value to be obtained from the 
increase or decrease of this cell in the circulating blood. 

The report submitted below is a brief resume of the cases that 
have been observed in the Wisconsin General Hospital for the past 
two years. At the time these records were made, no especial atten- 
tion to the blood picture as it concerned tuberculosis was given. Con- 
sequently, there are numerous omissions which it would be highly 
desirable to fill in if it were possible. Blood counts were done at 
very irregular intervals and often only when sepsis was considered. 
In numerous instances differential counts were not done. Several 
cases that came to autopsy had not had blood counts done for weeks 
prior to death. In other instances, the cases were observed but a 
few days and only one blood count was done. In spite of these 
unavoidable lapses in the blood counts, they are of great value 
because they represent a cross section of the blood picture in tuber- 
culosis from an unbiased viewpoint. 

Sixty-seven cases without death and 6 cases which came to autopsy 
comprise this study. The 67 cases represent all clinical stages of 
tuberculosis and included medical, orthopedic and surgical cases. 
The age range was from two to seventy-one years. 

No attempt will be made here to analyze these cases except an 
occasional one which showed a blood picture of significance. An 
analysis of the blood counts in these eases gives the following facts. 
247 blood counts and 119 differential counts were made. Twenty- 
four cases had but one count. Twenty-six cases had three or more 
counts. The remainder had two counts. 


Fifty-six of these cases showed the leukocytes above 9000 in some 
counts. The counts ranged from 9200 to 38,000. Fourteen .cases 
showed 7500 or less in some counts. The range wasfrom 7500 to 4800. 
. orty cases had over 70 per cent of polymorphonuclear leukocytes 
in some counts. The range was 71 to 95 per cent. Eight cases had 
less than GO per cent, the range being 59 to 40 per cent. Seventeen 
eases showed between 60 and 70 per cent in some counts. 

i cascs !iafl over 25 P er cent °f lymphocytes, the range 

being 20 to 64 per cent. Thirty cases had less than 20 per cent the 
range being 19 to 5 per cent. Eight eases had 20 to 25 per cent ’ 

Ihe eosinophils ranged from 0 to 5 per cent and the mononuclear 
leukocytes from 0 to 11 per cent. ' 

Case Abstracts. The following cases are brieflv given as they 

had blood counts of especial interest: h b 
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No. 384. Female, aged thirteen years. One year ago she was severely 
ill and was in bed several weeks and a diagnosis of 'typhoid fever was made. 
Fever has been present for the year, night sweats have been numerous, there 
has been some cough, but little expectoration. She has had pain in her 
chest and pleurisy was diagnosed. At times fiery-red spots have developed 
on her ankles, wrists, forearms, legs, and so forth. The child presented the 
picture of an extreme septic condition. Temperature 99° to 105°. Blood 
cultures were negative. Chest examination showed areas of dullness, rales 
and bronchovesicular breathing. Examination of the sputum was positive 
for tubercle bacilli. The child was in the hospital two months and showed 
some clinical improvement following sun baths. She was discharged to a 
tuberculosis sanatorium. 

Leukocyte counts done were as follows: 

Total count of 37,800 leukocytes, the differential count being neutrophils 
SI per cent (30,618 neutrophiles) ; lymphocytes, 16 per cent (5948); large 
mononuclear, 2 per cent; transitionals, 1 per cent; IS more total counts 
varied between 13,000 and 25,600, the last being 22,000 at time of discharge. 

This case would have been far more instructive had differential counts 
been done. The only differential showed an apparent increase in polj r - 
morphonuclear leukocytes and an apparent decrease in lymphocytes. 
Actually there were 30,618 poljmorphonuclear leukocytes and 594S lympho- 
cytes per cubic millimeter. The case shows thnt a high leukocytosis can 
occur in an active case of pulmonary tuberculosis without substantiated 
evidence of secondary infection and that the differential count can simulate 
that of a pyogenic infection. 

No. 254. Male, aged nineteen years, had been a rather sickly youngster 
until fourteen years of age. Onset of the present illness was six months ago: 
he felt tired, had several colds, and occasional night sweats. He lias lost 
15 pounds and complains of pain in the left chest on inspiration. Physical 
examination showed a moderately advanced bilateral pulmonary tubercu- 
losis, and the sputum was positive for tubercle bacilli. During Ms stay in 
the hospital the patient developed an acute abdominal condition which 
proved to be a tuberculous peritonitis. The temperature ranged from 97° 
to 102°. He was in the hospital two months and showed some clinical 
improvement, and was finally taken home by his parents for cont inuance of 
treatment. 

The leukocyte counts done were as follows: 





Differential count. 



Total count. 
S.220 
S.000 
7,400 
9.9SO 

9.750 
12,000 

9.750 

Neutro- 

phil.*. 

iiit 

f 

ta.'Q 

75% 

74 1 

75% 

Total. 

0,570 

0,000 

4,140 

7,425 

7,312 

S.SOO 

7,312 

Lympho- 

cyte. 

17% 

one' 

32$ 

21V5 

S2» 

/<? 

Total. 

1,397 

I.7CO 

2,3GS 

2,OS9 

1,950 

2,700 

1,071* 

Mono- 

nurlcnrs. 

oh 

PI 

i% 

4% 

Eosino- 

phils. 

1% 

i p 
i% 

3% 

Trn na- 
tional*. 

p? 

• 


This ease is instructive in thnt the differential counts showed an actual 
increase in the. polvmorphonuclear leukocytes in all but the third cmn \n 
Sof the fact that the total leukocyte count was never very high 1 he 
^ • i 1 * ciimvetl wlnt i- generally accepted as a typical blood picture of 

tJSjSSh H& fourth «mnt the 

3S jUtonilo. There cvidmlly '»s » ™«d of t re Iqhcraihm !>«>«■» 

*■ »«y*I 

t 1 . \ x c^Yvitorium for over a vc**ir find v * ;is scut Jn for . iiruc-'l 

treatment of V fistula in ano. 1 Ic showed far-advanced bilateral pulmonary 
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tuberculosis with cavitation and tuberculous enteritis, and he was dis- 
charged to the sanatorium unrelieved. 

The leukocyte counts done were as follows: 

-\ 

Differential count. 

Mono- Eosino- Transi- 

nuclear. phils. tionals. 

2% . . G% 

4% 2% 


Neutro- Lympho- 

Total count. phils. Total. cytcs. Total. 

22,200 75% ' 10,050 17% 3,774 

23,000 

14,700 80% 11,700 14% 2,058 

Nine other counts varied between 14, GOO and 28,000. 


The blood picture in this case would usually lie ascribed to secondary 
infection. It could more logically be ascribed to. the active, spreading, 
caseating tuberculous lesions. The patient has not improved under sana- 
torium treatment and is growing progressively worse. 


No. 832. Female, aged twelve years. The patient was sent into the 
hospital because of lup disease of two years’ duration. Four years ago the 
patient had ‘'rheumatism” in the same leg. The lup was painful. Roentgen 
ray and clinical diagnosis was tuberculosis of hip. A brace was applied and 
patient was discharged to return in four months. 

The leukocyte counts done were as follows: 


Differcnl.ial count. 


Total count. 

Neutro- 

phils. 

Total. 

Lympho- 

cytes. 

Total. 

Mono- 

nuclear. 

s 

Eosino- 

phils. 


0,400 

58% 

3,712 

32% 

2,048 

s% 

2% 


13,200 

72% 

9,504 

24% 

3,108 

3% 

1% 



Four months later the patient returned. There was good progress clini- 
cally: she was gaining in weight and strength, and the hip was much better. 

The leukocyte count was as follows: 

Differential count. 

Nculro- I.ympho- Mono- 

TotSl count. phila. Total. cytcs. Total. nuclear. 

7,200 40% 2,880 40% 2,880 8% 

No.' 2021. Female, aged eight years. Patient had pneumonia when 
two, three and four years of age. She had pain in the back math deformity 
over a year. Examination showed a tuberculous process involving the 11th 
and 12th thoracic and first and second lumbar vertebra;. An Albee opera- 
lion was performed and a brace applied. No abscess was found at opera- 
tion. The patient made excellent clinical progress. 

The leukocyte counts done were as follows: ' 


Differential count. 


Total count. 

Neutro- 

phils. 

Total. 

Lympho- 

cytes. 

Total. 

Mono- 

nuclear. 

Eosino- 

phils. 

2% 

7,400 

0,000 

42% 

3,180 

44% 

3,250 

12% 

0.900 

4.S00 

4S% 

52% 

3,312 

2,490 

37% 

44% 

2,553 

2,112 

11% 

3% 

3% 

1% 


No. 14 1 . _ 1'emale, aged twenty-three years'. Patient hurt 
pneumonia in 101S. Three years ago she began feehV noorlv n f 
that time was told she had pulmonary tuberculosis tw u, ag + m and / 
•» ''?'l ipta in the right chest, more soveStte Sjtao W * 
examinat ion anti Roentgen rn v showed bih fen 1 Jinh + \° " , s : Climcc 
« a fluctuating nunssW the S3 SK jSSJ 
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T his was surgically drained and proved to be tuberculous. She was dis- 
charged after drainage, to report for surgical dressings. 

The leukocyte count done was as follows: 

Va - Differential count. 

Neutro- Lympho- Eosino- Transi- 

Total count. phils. Total. cytes. Total. phils. tionab. 

9,600 SS% S.448 5% 4S0 1% C % 


The following are the records of the tuberculous cases which have come 
to autopsy. The cases are briefly summarized to give the essential facts, 
ton-ether with the blood picture as it was recorded. For sake of comparison 
the cases are arranged under three headings: Cases without cavitation 
of the lunn-s or draining sinuses; cases without cavitation of the lungs but 
with draining sinuses, and cases with cavitation of the lungs which did or 
did not have draining sinuses. 


Cases with Pulmonary or Generalized Miliary Tuberculosis 
vtthout Pulmonary Cavitation or Draining Sinuses. No. 3770. 
Male aged sixty-one years. Laborer. Typical tuberculous history. 
Hoarseness four weeks. Hospital one month. Clinical diagnosis: Advanced 
bilateral pulmonary tuberculosis. Tuberculous laryngitis. Sputum positive 
for tubercle bacilli. ... , , , 

Autopsy. Caseous bronchopneumonia without cavitation, bilateral; 
tuberculous ulceration of trachea and larynx; tuberculous ulceration of 
intestine; tuberculosis of spleen, both kidneys and liver; cholelithiasis; 
pleural adhesions, bilateral; emaciation. i 
The leukocyte counts done were as follows: 


Differential count. 


Total couut. 
8,700 

13.800 

11.800 


Neutro- 

phils. 

Total. 

Lympho- 

cytes. 

Total. 

Mono- 

nuclcnrs. 

pliils. 

phils. 

70% 

0,873 

10 % 

S70 

7% 

3% 

1% 

77% 

10.G20 

11% 

1,618 

10% 

1% 

1% 

85% 

10,030 

10% 

1,1S0 

1% 


No. 4574. Female, aged sixteen years. Heartburn for years; tachy- 
cardia; dyspnea; flu, 191S; thyroid palpable; atrophic tongue; P.chlorhydria; 
blood culture negative; blood in stools; marked anemia; septic temperature, 
100° to 101°. Hospital six weeks. Clinical diagnosis (provisional): pernic- 
ious anemia. Tuberculosis questioned. 

Autopsy. Bilateral caseous bronchopneumonia without cavitation; 
extensive tulicrculous ulceration of bowel with hemorrhage; tuberculosis 
of spleen and liver; old rheumatic endocarditis, mitral valve; obliterative 
pleurifis, bilateral. 

The leukocyte counts done were as follows: 

Diffcrentin! com it. 


Total 

V 


count. 

,800 

,150 


2,350 


NrUtro- 

phi lit. 
80% 
70% 
f>5% 
50% 

oi% 

75% 

80% 

00% 

s'/:- 

sa% 


Total. 

5,810 

1.200 


1,50 


Lympho- 

cytes 

10 % 

28% 

37% 

40% 

37% 

21 % 

lb% 

31% 

14% 

11% 

25%', 

M% 

2055 

21 % 


Total. 
1.3S7 
50 I 
705 


511 


MfltUb 

DUrJfTn. 

1% 

o' ' 

5' r 
4% 
o' ' 

o, *. 

5 /r 
1 % 

5 ' 

G% 

4%. 

5% 

• % 


phijr?. 


1% 


The red blood cell picture va, strongly suggestive of pernicious anemia 
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No. 2368. Female, aged ten years. Headache and vomiting; delirious; 
vomiting ten days’ duration. Kernig and Babinski positive. Spinal fluid 
positive for tubercle bacilli. Hospital one week. Clinical diagnosis: Tuber- 
culous meningitis. 

Autopsy. Generalized miliary tuberculosis. No cavities in lungs. 
Caseous peribronchial lymph nodes. 

The leukocyte count was as follows: 

Differential count. 

Ncutro- Lyinpho- Mono- 

Total count. phils. Total. eytes. Total. nuclcars. 

14,400 82% . 11,808 10% 1,440 8% 

No. 5571. Female, aged twenty-two years. Dyspnea for four months, 
blurring of vision, edema of ankles, no cough, some diarrhea, ascites, hydro- 
thorax. Rales at apex. Hospital two weeks. Clinical diagnosis. Nephritis. 
Tabes mesenterica. Myocarditis. 

Autopsy. Tuberculous bronchopneumonia, no cavitation; generalized 
miliary tuberculosis; tuberculous peritonitis; fibrinous pleurisy; caseous 
peribronchial lymph nodes; anasarca; myocarditis. 

The leukocyte count was as follows: 

Differential count. 

Ncutro- Lympho- Mono- 

Total count. phils. Total. cytcs. Total. nuclcars. 

10,300 89% 9,1G7 S% 824 3% 

No. 5580. Female, aged forty-seven years. Pain in abdomen for four 
months, palpitation, night sweats. Mitral presystolic murmur, abdomen 
distended, liver enlarged, ascites, pleural effusion. _ Hospital one week. 
Clinical diagnosis: Mitral stenosis with decompensation. 

Autopsy. Generalized miliary tuberculosis; tuberculous peritonitis; 
congestion of lungs; fibrous myocarditis; pleural effusion; ascites. 

The leukocyte count was as follows: 

Differential count. 

Ncutro- Lympho- Mono- Eosino- 

Totnl count. phils. Total. cytcs. Total. nuclcars. phils. 

12,230 83% 10,107 8% 9S0 4% 5% 

No. 544 S. Male, aged thirty-eight years. Weakness for eight weeks. 
Headache, fever, irrational, nausea and vomit ing. Positive Kernig. Hos- 
pital one week. Clinical diagnosis: Cerebrospinal (lues). Tuberculous men- 
ingitis. (?) 

Autopsy. Generalized miliary tuberculosis; tuberculosis meningitis- 
tuberculous mesenteric and retroperitoneal lymph nodes; old healed 
bdateral pulmonary tuberculosis; old pleural and abdominal adhesions. 
Die. leukocyte counts were as follows: 


Differential count. 


Noutro- 
iotnl count. phils. 

7.550 Pt% 

V50 SG'.o 


Total. 


Lympho- 

cytes. 


7,097 

7,525 


4% 

S% 


Total. 

302 

700 


Mono- 

nuclears. 



No. 4S30 Female, aged seventeen years. Headache, fever Kernn 
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Autopsy. Bilateral tuberculous bronchopneumonia without cavitation. 
Tuberculous meningitis. Generalized miliary tuberculosis. Bilateral 
obliterative pleuritis. 

The leukocyte count was as follows: 

Differential count. 

ivfeutro- Lympho Mono- 

Total count. phib. Total. cytcs. Total. nuelears. 

11,000 81% 8,910 17% 1,87 0 2% 

No. 2984. Male, aged forty-one years. Came to hospital because of a 
painful wrist which he had had for five j'cars. During past two years lie 
has lost 50 pounds in weight. He has been more or less incontinent for past 
seven years. There has been hematuria and marked frequency. Hospital 
two weeks. Clinical diagnosis: Tuberculosis of left wrist. Genito-urinary 
tuberculosis. Pulmonary emphysema. _ _ 

Autopsy. Bilateral renal phthisis. Miliary tuberculosis of lungs, spleen 
and liver. Tuberculosis of left wrist. Tuberculosis of bladder and prostate. 
Emphysema and edema of lungs. Dilated right heart. Congestion of spleen 
and liver. Old obliterative pleuritis. 

The leukocyte count was as follow's: 

Differential count. 

Ncutro- Lympho- Mono- 

Total count. phils. Total. cytcs. Total. nuelears. 

11,700 70% S,S92 10% 1.S72 S% 


Casus with Draining Sinuses but without Pulmonary Cavitation. 
No. 1S15. Female, aged twenty-four years. Pain in back one and a half 
years ago. Draining sinus in right axillary region for three months. Acute 
pain in risht flank three days, fever, headache. Fluctuant area in right 
back which was drained. Developed psoas abscess. Was in hospital six 
months with septic temperature. Clinical diagnosis: Pneumonia. Empy- 
ema. Psoas abscess. 

Autopsy. Caries of thoracic vertebra: (tuberculous); psoas abscess 
(tuberculous from carious vertebra:); hypostatic bronchopneumonia (right 
lung); tuberculous spleen, liver, intestines, Fallopian tubes, uterus; tuber- 
culous peritonitis, pelvic; old obliterative pleuritis right; tuberculous peri- 
bronchial lymph nodes, caseous. 

The leukocyte counts done were as follows: 


Differential count. 


Total count. 

13.200 

12.200 
12,SOO 
U,500 
11,800 
12,600 
It ,400 
14,100 

11.700 
O.fOO 

11.400 

14.000 

15.700 
18,200 

12.000 
20/09 
21/190 
Ifi/OO 

15.400 
10,00 
2.V<r't 
13,4m 

I V/W) 

Tri er.ty s.orr rotu 


Ts’eutro- 


Lyinpho- 


Mono* 

phibr. 

Total. 

CytCB- 

Totnl 

nuelears. 

77% 

10.101 

10% 

1.320 

10% 

79% 

9.36S 

19% 

22? 18 

80 % 

10,000 

lf*% 

2.000 


80% 

11,000 


1.595 


79ft 

9.322 

my 

1,858 


75 Vo 

9,375 

as* u 

2,875 


7 9% 

11.270 

hr.. 

I,5>1 


85% 

11,985 

id'.;, 

1.4 10 


81 Vc 

11,907 

ioy 

2.352 


72% 

7,050 

Wc 

1.701 


80% 

9.120 

lor. 

1.821 


£G% 

12.0 TO 

sy 

1,120 


82% 

12.874 

lay, 

2,011 


S1% 

1 1.742 

lay 

2,184 


81% 

10,200 

i3r:- 

1,033 



in.ocs 

uy 

2.88V 


81% 

172131 

ivy 

3,033 


XJ‘a 

33.788 

8% 

1,323 


7o% 

11.701 

IS",. 

2,772 


*>%, 

1 1 .ms 

•* l • 

1,102 


8V', . 


-r • 

* c 

1.002 


85* r 

11,19 » 

* i.t;. 

L742 


VS* ' 


r 

!/'*2> 



"ftstl/vtii il.fffff-ntn! rufjfr** 12.009 to iVi.Om. 


Koni no- 
phi Li. 
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No. 2840, Male, aged twenty-three year.--. Pulmonary tuberculosis four 
years with sanatorium treatment one yea?'. Hemoptysis and other svmp- 
toms of tuberculosis present. Both testes removed for tuberculous epididy- 
mitis. Bain and swelling in back for two mnnHis. In hospital one month. 
Clinical diagnosis: Pulmonary tuberculosis. Renal tuberculosis, Subdia- 
phragmatic abscess, drained surgically. No open sinuses before this date. 

Autopsy. Bilateral renal phthisis; perirenal ab-ce.ss, tuberculous; tuber- 
culous peritonitis; tuberculous cystitis and prostate N; tuberculous enteritis; 
bilateral pulmonary tuberculosis without ca\ itat ion. 

The leukocyte counts were as follows: 

Different i:i! iv.in! 

Ncutro- 1 1 •, j.o >- 

Total count. phils. Total. iyic.. Total. 

25.200 05% 20,700 2 i 501 

15.200 
25,700 
22,000 


Casks with Pulmonary Cavitation and with on without Draining 
Sinuses. No. 1230. Female, aged twenty-nine years. Discharging hip 
six months, pain in back eight months, two inguinal '-inuses. Clinical evi- 
dence of apical tuberculosis. Rocntgen-rav showed caries of lumbar 
vertebrae. Hospital eighteen days. Clinical diagnosis: Pulmonary tuber- 
culosis. Pott’s disease. 

Autopsy. Tuberculous bronchopneumonia with small cavities present; 
generalized miliary tuberculosis; caries of lumbar \<:rmbne and sacrum, 
tuberculous; old rheumatic endocarditis; old obliterate,*' plcuritis; ascites; 
fatty infiltration of liver. 

The leukocyte count was as follows: 


Differential count. 


Ncutro- Lympho- 

Totnl count. phils. Total. lytos. Total. 

13,200 S0% 11.7‘IS 10% L320 

No. 5014. Male, aged fifty-two years. Patient from tuberculosis sana- 
torium sent in for treatment of ischiorectal sinus. Diarrhea for nine months. 
Marked loss of weight and other symptoms of tuberculosis. Hospital four 
days. Clinical diagnosis: Advanced pulmonary tuberculosis with cavita- 
tion.' Ischiorectal abscess. Tuberculous laryngitis and enteritis. Renal 

tuberculosis. . , ... 

Autopsy. Caseous pneumonia with cavitation, tuberculous enteritis. 

Tuberculosis of spleen, liver, adrenals, kidneys and bladder. J ibrous 

myocarditis. 

The leukocyte count was as follows: 


Digcrcntl.il count. 


Total count. 
7,500 


Neutro- 

phils. 

70% 


Tntnl. 

5,700 


Lympho- 

cytes. 

20 % 


Miiuo- 
Tof .**2. fiurh-.ir-. 

1,500 2% 


TfM>- 

tinnst 


No 1710 Male, aged fifty-one years. Symptoms one year with I*v< of 
weight fever productive cough, diarrhea one month. Hospital mm month. 
Clinical diagnosis: Pulmonary tulierculosis with cavitation. Intestinal 

Bilateml pulmonary tuberculosis with extensive cavitation 
and caseous pneumonia. Tuberculous enteritis. Old mitral end-warditR 
Chronic passive congestion of spleen and liver. 
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The leukocyte counts were as follows: 


Differential count. 


Total count. 

Neutro- 

phils. 

Total. 

Lympho- 

cytes. 

Total. 

Mono- 

nuclears. 

Eosino- 

phils. 

10,200 

85% 

13.770 

c% 

972 

8% 

1% 

15,300 

80% 

12,240 

14% 

1,S42 

5% 

1 % 


No. 4494. Male, aged thirty-three years. Diagnosed pulmonary tuber- 
culosis two years ago. Sanatorium treatment one year. Hospital one 
month. . Clinical diagnosis: Far advanced pulmonary tuberculosis. Tuber- 
culous enteritis. 

Autopsy. Bilateral pulmonary tuberculosis noth large cavities and areas 
of caseous pneumonia. Tuberculous enteritis. Miliar}' tuberculosis, 
generalized. 

The leukocyte count was as follows: 

Differential count. 


Neutro- Lympho- Mono- Eosino- 

Totnl count. phils. Total. cytcs. Total. nuclcara. phils. 

17,750 79% 14,022 15% 2,GG2 5% 1% 


No. 4218. Female, aged twenty-four years. Pulmonary tuberculosis of 
four years’ duration. Attacks of hysteria past tlirec weeks. Hospital seven 
weeks. Clinical diagnosis: Bilateral pulmonary tuberculosis with cavitation. 
Intoxication psychosis with catatonic stupor. 

Autopsy. Bilateral pulmonary tuberculosis with cavitation and areas 
of caseous pneumonia. Tuberculous enteritis. Renal tuberculosis. Tuber- 
culosis of spleen. Subdmphragmatic abscess, tuberculous. 

The leukocyte counts were-as follows. 


Differential count. 


Total count. 
18.S0Q 
13.700 
33,500 


Neutro- 
phils. Total. 

7S% lt.CGl 

so% as, oio 


Lympho- 
cytes. Total. 

15% 2, SCO 

S% 2,030 


Mono- Eo.ino- 

nuclcare. phils. 

0 % 1 % 

0% 


No. 3059. Female, aged thirty-four years. Pain in back developed 
thirteen years ago. Local swelling. Developed paraplegia three months 
liefore admission to hospital. Hospital eleven months. Clinical diagnosis: 
Pott’s disease. Advanced pulmonary tuberculosis. 

Autopsy. Bilateral pulmonary tuberculosis with cavitation and areas 
of caseous pneumonia. Generalized miliary tuberculosis. Tuberculosis 
of cervical and thoracic spine. Psoas abscess. Tuberculous peritonitis. 

The leukocyte counts were as follows: 


Diffrrcnli.nl count. 


Total count. 


NVutro- 

phiti. 

75% 


Total. 
5 Jill 


Lympho- 

cyte*. 


7,5-V) 

9, GOO 
S.G0O 
0,000 

Th* last count right months Wore tKatK 


Total. 

two 


Mono- Tranni- 

fiucWrj. ttonsli. 
2% 1% 


Discussion. No attempt will be made to quote at length from 
the extensive literature on the blood picture in tuberculosis. The 
majority of writers an’ agreed that a low polymorphonuclear icuko- 
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cyte count accompanied by a high I\ inphooyte count is a good prog- 
nostic sign, i be appearance oi a Jiigli polymorphonuclear leuko- 
cyte count together with a diminished lymphocyte count is generallv 
considered to be due to secondary infection with pus-producing 
bacteria. . This idea rests largely upon the fact that bacteriologic 
examinations of pulmonary cavities '/cry commonly demonstrate 
the presence of cocci of one type or another. 

ICalkbrenner 2 gives an excellent summary of the views of various 
authors on the significance of the blond j.ic‘u-- in tuberculosis. lie 
followed the blood picture carefully over a inn/ : < , ioil of time in 1 85 
casesof pulmonarytuberculosis. His conehr-s -ve very significant. 
A short abstract of his article follows: “To gain a proper perspective 
the blood count must be followed from tin- b.a-'.imag to the end of 
the disease. The initial reaction is a lymph. w, t < -i- which remains 
high in direct proportion to the resistance of tb< Individual. At the 
height of the pathologic process there is an increase of the poly- 
morphonuclear leukocytes which remains in 1 1 1 < • a< ti\ e chronic forms. 
Pathologically this change is seen with bron- hopn.-umonia, caseous 
pneumonia, cavity formation, extension <»•' tl- process to other 
organs and in complications, Such as grippe. «, yhos, and so forth. 
The worse the ease the greater the men nv m ueutropliils and 
decrease of lymphocytes. With clinical im; ro>.< m m this picture is 
reversed. If the lymphocytes do not fall too lo.\ i here is a possibility 
of the patient overcoming the infection. There are no sharp lines of 
distinction to be drawn in the interpretation of the blood picture. 
On healing, the blood picture returns to normal. All patients should 
have the advantage of thorough blood examinations. J liose with 
the help of other factors are of use in determining the phase of the 
disease and the method of treatment.” 


Spooner* found no evidence of secondary infection in ten tuber- 
culous kidneys surgically removed. His opening paragraph is so 
pertinent that it is here ((noted verbatim. I'or .'ears, a popular 
belief has existed that the septic manifestations of tuberculosis were 
due to a mixed infection with pyogenic organisms, that cavities um- 
taining caseous and purulent material resulted from the action of 
such organisms. Leukocytosis in connection with tuberculous infec- 
tion was supposed to result from this mixed infection: though at the 
present time Sahli is beginning to see light, when he states that the 
degree of such a leukocytosis is due to the intensity of the tubercu- 
lous process, rather than to invasion by any other organism." 

In a study of the process of caseation' recently reported by one of 
us the time of appearance and the significance of the neutrophil, 
the mononuclear leukocyte and the lymphocyte in the tuberculous 
lesion was emphasized. The typical tubercle without giant-fell 
formation or caseation is the first miction to the tubercle bacillus. 
This is formed by the mononuclear leukocytes with practically no 
participation of the neutrophil or the lymphocyte. If the infection 
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is overcome with but little damage to the tissues, lymphocytes 
appear in the healing stage. If there is considerable necrosis of 
tissue in the individual lesion the neutrophils congregate in smaller 
or larger numbers. If the infection persists the neutrophils continue 
to accumulate and die. At this stage the typical picture of caseation 
appears. After caseation is produced the neutrophil is but little 
v attracted. . In „the repair of this caseous area the lymphocytes and 
the mononuclear leukocytes congregate around and invade the 
area of dead inflammatory exudate. 

It is fully recognized that the material submitted in this report 
is not the type from which definite conclusions may be drawn. It is 
felt, however, that it does show a cross section of the blood picture 
as seen in tuberculous cases from an entirely unbiased point of view. 
There are several things of significance that are deemed worthy of 
comment. Eighty-three per cent of the cases, exclusive of those 
autopsicd, had a leukocytosis. Seventy-one per cent of these cases 
had a definite increase of polymorphonuclear leukocytes and 53 
per cent had a definite decrease in lymphocytes. 

Every case which was hospitalized for two weeks or more and 
which did not show good clinical progress had a leukocytosis with an 
increase of polymorphonuclear leukocytes. Those eases which 
showed good clinical progress all showed a normal to a high lympho- 
cyte count. Some of these eases also had a leukocytosis. 

In tuberculosis it appears that a differential blood count is of 
.greater value than the total white count. It is necessary, however, 
to have both in order to determine whether there is an actual 
increase or decrease in the number of neutrophils or lyrnphoet'fes. 
In many of the cases here recorded a computation of the number of 
these cells shows an actual increase in both types, whereas on a 
percentage basis the lymphocytes appear fewer than normal. In 
any case of active tuberculosis one commonly finds lesions in various 
stages of formation, caseation and repair. Since the lymphocytes 
play a large role in the repair process, one should expect to find and 
does find an actual increase of their numbers in the circulating blood. 
On the other hand, a failure of the lymphoid apparatus to respond 
would suggest the inability of the individual to repair the damaged 
areas. It also appears essential to follow the blood count regularly 
during the course of the disease as there is often a great variation 
in the blood picture from week to week. 

Every ease that came to autopsy showed an increase in neutro- 
phils regardless of whether there was present cavitation or draining 
sinuses. Some of these records go bark for weeks and months before 
the death of the patient. 

If an increase of polymorphonuclear leukocytes in tuberculous 
cases is an indication of secondary infection, then it appears that 
secondary infection is very common, regardless of cavitation or 
sinuses. We arc not of the opinion that this represents secondary 



fineberg: systolic hypertension 


835 


infection, but rather that it represents an active, progressive, easeat- 
ing tuberculous lesion. The degree of leukocytosis and of increase 
of neutrophils is an indication of the severity of the tuberculous 
infection. 

At the present time the blood picture in several eases is being 
carefully followed over a longer period of time. This study will be 
reported at a later date. 

Conclusions. The clinical blood picture in tuberculosis substan- 
tiates the important role played by the polymorphonuclear leuko- 
cyte in the process of caseation recently reported by one of us. 

An impression is gained that an increase of neutrophils in tuber- 
culosis is an indication of a progressive caseating lesion, hence a bad 
prognostic sign. 

Total and differential white blood counts are' of clinical signifi- 
cance in tuberculosis and should be more coinraqnly and thoroughly 
done. 
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SYSTOLIC HYPERTENSION. 

Its Relationship to Atherosclerosis of the Aorta and Larger 

Arteries. 


By M. II. Fineberg, M.D., 

NEW YORK. 

(From the Medical Division of the Montefiore Ilospital for Chronic Diseases.) 

Since hypertension or elevated blood pressure is merely a symp- 
tom, a better understanding of the condition must vest on an ade- 
quate nosologic classification. In the light of our present knowledge, 
cases of hypertension maybe grouped into the following categories: 
(1) Hypertension associated with glomerular nephritis. (2) Essen- 
tial hypertension, which is not associated with any known etiologic 
factor, and seems to be determined by a functional narrowing of the 
peripheral vascular bed; in its broad sense this is merely a makeshift 
-inclusive class, in which are placed all cases of elevated blood pres- 
sure which are not associated with any known cause; as our knowl- 
edge of the different factors involved increases, it will probably be 
completely subdivided. (3) Hypertension associated with various 
diseased conditions, such as Graves’ disease, myxedema, adrenal 
tumors, valvular heart disease, arteriovenous aneurysm and athero- 
sclerosis of the aorta. 
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increases -from 9 per cent in the age group between forty and 
foi ty-rune years up to 58 per cent in those over eighty years of age. 
Tiiat the systolic type of hypertension is chiefly associated with 
the older age groups is further shown by the fact that 73 per cent 
of tlie cases with elevated systolic and low diastolic pressures are 
found in the age groups above sixty years, while only 45 per cent 
of the entire number of hypertensives (irrespective of the diastolic 
pressure) are above sixty years. 


TABLE I: — AGE INCIDENCE OF SYSTOLIC HYPERTENSION. 
, * Hypertensives. 

AfjCj * ^ * - * 


yre. Total, 

_ , 1 otnl. Systolic. percent. 

Below 40 15 0 0 

40-49 34 3 9 

50-59 ' 83 15 IS 

00-09 70 29 41 

70-79 23 j2 50 

Above SO 12 7 58 

Total 237 0G 2S 


This marked predominance of systolic hypertension among the 
older patients suggests three possible explanations: (1) That 
patients with high diastolic pressures die before reaching old age. 
(2) That as the hypertensives grow older there is a change in their 
type of hypertension, in that the diastolic pressure tends to become 
lower; this second possibility will be mentioned again when the 
kidney findings are discussed. (3) That systolic hypertension is a 
distinct phenomenon first appearing in old age. 

Of the CG cases, 1G, or 24 per cent, were males and 50, or 7G per 
cent, were females. This corresponds very closely to the sex 
incidence among the entire hypertensive group of which 20 per 
cent were males and 74 per cent were females. 

Symptoms and Signs. Only 14 out of the GG patients complained 
of any of the symptoms commonly attributed to hypertension per sc, 
for example, headaches, dizziness or throbbing sensations. Jn a few 
of the remainder there were cardiac symptoms, such ns dyspnea, 
palpitation, or edema, but in the great majority there were no 
cardiovascular symptoms whatsoever, and the patients were totally 
ignorant of their high blood pressure until apprised of that fact. 

Q n examination, the feature common to all of these patients 
was generalized arteriosclerosis. This was evidenced by palpable 
thickening and beading of the walls of the accessible vessels, arcus 
senilis, ophthalmoscopic changes, and signs of atherosclerosis of t lie 
aorta (widening of the area of aortic dullness, together with a harsh 
systolic murmur— in the absence of luetic aortitis— and at times 
atheromatous plaques on the Itoentgen ray plate). In most of the 
cases the degree of sclerosis appeared to be quite* marked. 



TABLE II. —NECROPSY FINDINGS IN CASES OF SYSTOLIC HYPERTENSION. 
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Thirty-eight patients, or 58 per cent, showed roentgenologic or 
definite clinical signs of cardiac hypertrophy, although in a good 
many of these the 'hypertrophy was' thought to be only slight. 

The majority of these patients had systolic murmurs: A mitral 
systolic murmur in 28 cases, an aortic systolic in 9 and both of 
these murmurs in 17 cases. However, evidence of actual organic 
valvular defects was very rare in our series. There was only 1 case 
of mitral stenosis and another of combined aortic insufficiency and 
mitral insufficiency. The murmurs present in practically all of 
these cases were usually ascribed to so-called “relative mitral 
insufficiency” due to dilatation of the left ventricle, or to athero- 
sclerosis. and dilatation of the aorta. 

As regards the state of compensation, 15 patients, or 23 per cent, 
had cardiac insufficiency, while 51 patients, or 77 per cent, were 
compensated. 

There were 22 diabetics in the series (33 per cent), while the 
incidence of diabetes among the entire group of hypertensives was 
only 23 per cent. This slight increase in the proportion of diabetes 
among systolic hypertensives may be ascribed to the fact that our 
diabetics are largely recruited from the higher age groups, and also 
to the fact that the diabetes may have some influence on the sclerosis 
of the bloodvessels which is the condition common to all of these 


cases. _ _ , 

There were 15 cases of hemiplegia (23 per cent), while the inci- 
dence of hemiplegics in the entire group of hypertensives was only 
14 per cent. The higher percentage here may perhaps once more 
be ascribed to the fact that hemiplegias occur more commonly 
among the older age groups. 

Causes of Death. Twenty-one of our patients died. Of these 
the cause of death was pneumonia (chiefly a terminal bronchopneu- 
monia) in G cases, cardiac failure in 4, cerebral hemorrhage in 3, 
carcinoma in 2, uremia in 1, amyotrophic lateral sclerosis in 1, 
thromboangiitis obliterans in 1 , and unassigned except for generalized 
arteriosclerosis in 3 cases. There was, therefore, no single cause or 


mode of death common to this group.' Tin's is contrary to the views 
of Stone, 11 who held that patients with a low diastolic pressure died 
a “cardiac death” (myocardial exhaustion or angina pectoris), 
while those with a high diastolic pressure died a “cerebral death” 
(thrombosis and edema associated with disturbed renal function, or 

cerebral hemorrhage). . 

NeCROWY Material. Ten patients belonging to this group of 
hich svstolic with relatively low diastolic pressures came to autopsy. 
The nccropsv proetocols were carefully studied and the microscopic 

sections personally reexamined. • 

Hear!. The heart weights varied between 300 and -ISO gin. >ax 
of the hearts weighed 400 gm. or less, while only J weighed more 
than 450 gin. The hypertrophy was, therefore, only moderate, 



fineberg: systolic hypertension 


841 


and in all of the cases it was manifested chiefly in the left ventricle. 
The heart valves were essentially normal in all cases, except for 
some atherosclerotic thickening of the leaflets. The cardiac muscle 
in 8 of the 10 cases showed definite degenerative changes, labelled 
by the pathologist in different instances as "myocardial fibrosis” 
or "myocardial degeneration.” In 1 of the remaining cases the 
myocardium showed evidence of fatty infiltration, while in the 
other case there were very small scarred areas in the muscle. The 
heart muscle in most instances appeared to have an increased 
amount of fat, and was replaced in areas by linear streaks or irregu- 
lar scars of glistening white fibrous connective tissue. These areas 
of replacement fibrosis were most commonly noted in the wall of 
the left ventricle near the apex, in the interventricular septum and 
sometimes in the papillary muscles of the left ventricle. 

Coronary Arteries. Definite atherosclerotic changes were noted 
in the coronary arteries of all the hearts, and in most instances the 
degree of involvement was quite marked. The vessels were tortu- 
ous, their walls were thickened, and the intima was flecked with 
fatty and at times calcified plaques. In some places the lumen was 
dilated, while in others it was considerably stenosed, but in no one 
case was complete occlusion of a main trunk demonstrable, although 
in one instance a very careful search showed some of the smaller 
branches to be closed. 

Aorta. All of the cases showed marked atherosclerosis of the 
aorta and in most instances the degree of involvement was extreme. 
In 3 of the cases there was a diffuse dilatation of the arch. In this 
connection it must be remarked that a considerable degree of dila- 
tation of the aorta must be present before it is noted by the patholo- 
gist in his diagnosis, and it may be presumed, therefore, that more 
of these patients showed some dilatation of the aorta than the 
protocols mention. The aortas showed the typical picture of 
advanced atherosclerotic changes, the intima being involved, with 
changes ranging from fatty and waxy plaques to hyalinization, cal- 
cification and ulceration. The involvement was least marked at 
the base of the aorta, and became progressively more extreme on 
advancing downward toward the bifurcation. As ,the result of 
these atherosclerotic changes just described the elasticity was 
naturally very much impaired. 

Kidneys. The kidney weights varied between 150 and 390 gm. 
per pair. In 6 cases the weight of the pair was less than 300 gm.; 
in 3 cases, between 300 and 320 gm.; in 1 case, 390 gm. The cap- 
sules were adherent in some cases, and' stripped fairly easily in 
others. In all of the cases but 1 the kidneys presented what is 
commonly described as a finely granular external appearance. In 
addition, many of them showed large coarse irregular scarring. On 
cut section this scarring could readily be made out. The cortex 
was somewhat irregular and thinned in most instances, and the 
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striations had a tendency to be obliterated in parts. The kidney 
vessels were prominent, and the arcuate vessels especially were 
grossly thickened. On microscopic examination the walls of the 
arterioles were found thickened in all of the cases. The glomeruli 
were normal in some instances and fibrosed in others. The presence 
of evidence of arteriolosclerosis in all of these kidneys is in accord- 
ance with the findings in all cases of hj'pertension irrespective of 
the diastolic pressure, 15 and may possibly indicate that these 
patients originally had high diastolic pressures also, but that as the 
main vascular trunks became sclerosed the diastolic pressure 
decreased. 

Generalized Arteriosclerosis. All of the cases showed evi- 
dence of generalized sclerosis involving the vascular system through- 
. out the body — including the brain in those cases in which that organ 
was included in the necrops}’. 

Immediate Cause of Death. This varied widely in the different 
- cases and appeared to have no great significance. 

Comment. The question of the mechanism of the causation of 
this type of high blood pressure resolves itself into ascertaining 
whether: (1) Systolic hypertension originates as such, and there- 
fore has its own distinct mechanism; or (2) it is merely one stage, 
either early or late, of true diastolic hypertension. 

The arteriolosclerotic kidneys, similar to those found in diastolic 
hypertension would seem to favor the second theory. However, 
the advanced age of these patients is very much against an early 
stage, and in favor rather of a late stage of diastolic hypertension, 
since this usually begins to manifest itself before the age of sixty. 

On the other hand, the fact that the cardiac hypertrophy is not 
marked in most of these cases, and is apparently absent in about 
half of them would argue against the hypothesis of a late stage of 
diastolic hypertension, as a long standing diastolic hypertension 
usually causes considerable cardiac enlargement. Also in the late 
stage of diastolic hypertension the kidneys are more contracted 
than those we find in systolic hypertension. Systolic hypertension 
is therefore not a late stage of diastolic hypertension. 

We may compromise between the two main divergent views 
stated above and assume that systolic hypertension like diastolic 
hypertension is caused by some factor which brings about vaso- 
constriction of the peripheral vascular bed, but that in addition there 
is another factor— atherosclerosis of the larger arteries, which causes 
a low diastolic pressure. This explanation would account for the 
cases of marked atherosclerosis which do not show a hypertension, 
bv assuming that they lacked the vasoconstricting factor. 

‘ jt nil)S t be emphasized, however, that atherosclerosis of the aorta 
and systolic hypertension arc not always concurrent phenomena, 
for, as* is well known, patients with advanced aortic sclerosis may 
have normal blood pressures or even diastolic hypertension. The 
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interrelation of the many factors involved in the regulation of blood 
pressure is too complex to allow of ready explanations. 

Conclusion. Patients with elevated systolic pressure and a rela- 
tively low diastolic pressure form a definite group characterized 
clinically by their ‘relatively advanced age, by comparative infre- 
quency of complaints directly referable to the hypertension, by 
generalized atherosclerosis with particular involvement of the 
aorta, by moderate cardiac hypertrophy in about half the cases, 
and by the presence of systolic murmurs over the mitral or aortic 
areas or both. In general they tend to run a benign and prolonged 
course. 

At autopsy they show moderate cardiac hypertrophy, some degen- 
erative changes of the heart muscle, atherosclerosis of the aorta 
and coronary arteries, kidneys which grossly appear finely granular 
with large scars and microscopically show arteriolosclerosis, and gen- 
eralized arteriosclerosis of the entire vascular system. 

The etiology of this type of hypertension cannot be determined 
as yet, but the sclerosis of the aorta and larger vessels is probably 
a factor. 

These cases run a course and have a prognosis different from those 
with diastolic hypertension, in addition to having distinct clinical 
and pathological characteristics, and should, therefore, be differ- 
entiated and labelled as systolic hypertension. 
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SALT-FREE DIET IN THE TREATMENT OF PREECLAMPTIC 

TOXEMIA. 

Br P. Brooke Bland, M.D., 

AND 

Mitchell Bernstein, M.D., 

PHILADELPHIA. 

(From the Department of Obstetrics and Department of Medicine. Jefferson Medical 

College, Philadelphia.) 

There is no subject in obstetric pathology clouded in greater 
mystery than the toxemias of pregnancy. This is especially true 
with respect to their etiology. That the symptom complex, 
preeclampsia, is a manifestation of metabolic imbalance or auto- 
intoxication, is generally believed, but the factors influential in 
provoking the condition are wholly obscure. No causative toxin 
has thus far been isolated. Since preeclampsia is regarded as an 
expression of a toxic process, the treatment commonly employed is 
in accordance with tins hypothesis. Essentially, the treatment 
used is based upon elimination in the nature of purgation, sweating, 
diuresis, and venesection when indicated. In certain cases the 
termination of pregnancy was and still is practised. Invariably 
preeclampsia is associated with renal damage and, hence, it has been 
assumed that it is accompanied by faulty elimination of toxic nitro- 
genous end products. Accordingly, the protein intake is usually 
restricted, depending upon the degree of preeclampsia. In some 
cases the restriction of diet is practically a starvation regimen. 
Despite these measures preeclampsia remains a disorder which is 
fraught with great danger to the expectant mother and her offspring. 

At the suggestion of Dr. F. M. Allen, a salt-free diet was employed 
in the treatment of a scries of preeclamptic patients admitted to 
the Department of Obstetrics, Jefferson Medical College Hospital. 
Since the beginning of this investigation the researches of Harding 
and van Wyck, 1 as well as the work of de Wcsselow and Wyatt, 5 
have been published. Harding and van Wyck have shown in a 
series of 10 cases that the assumption that proteins play a role in the 
causation of preeclampsia is unwarranted. Furthermore. Burger, 3 
proved by giving normal pregnant patients as high as -00 gin. of 
protein daily that the metabolism of these patients did not differ 
from that of nonpregnant patients. The latter conclusion coin- 
cides with our observation in that the nonprotein nitrogen, urea 
nitrogen and crcatinin, were always found to he within normal 
hounds in the patients studied. The chief point to be derived from 
the work of dc Wcsselow and Wyatt is the emphasis with which 
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cyte count accompanied by a high lymphocyte count is a good prog- 
nostic sign. The appearance of a high polymorphonuclear leuko- 
cyte count together with a diminished lymphocyte count is generally 
considered to be due to secondary infection with pus-producing 
bacteria. This idea rests largely upon the fact that bacteriologic 
examinations of pulmonary cavities very commonly demonstrate 
the presence of cocci of one type or another. 

Kalkbrenner 2 gives an excellent summary of the views of various 
authors on the significance of the blood picture in tuberculosis. He 
followed the blood picture carefully over a long period of time in 1S5 
cases of pulmonary tuberculosis. His conclusions are very significant. 
A short abstract of his article follows : “ To gain a proper perspective 
the blood count must be followed from the beginning to the end of 
the disease. The initial reaction is a lymphocytosis which remains 
high in direct proportion to the resistance of the individual. At the 
height of the pathologic process there is an increase of the poly- 
morphonuclear leukocytes which remains in the active chronic forms. 
Pathologically this change is seen with bronchopneumonia, caseous 
pneumonia, cavity formation, extension of the process to other 
organs and in complications, Such as grippe, typhus, and so forth. 
The worse the case the greater the increase of neutrophils. and 
decrease of lymphocytes. With clinical improvement this picture is 
reversed. If the lymphocytes do not fall too low there is a possibility 
of the patient overcoming the infection. There arc no sharp lines of 
distinction to be drawn in the interpretation of the blood picture. 
On healing, the blood picture returns to normal. All patients should 
have the advantage of thorough blood examinations. These with 
the help of other factors are of use in determining the phase of the 
disease and the method of treatment.” 

Spooner 2 found no evidence of secondary infection in ten tuber- 
culous kidneys surgically removed. Ills opening paragraph is so 
pertinent that it is here quoted vcrbalim. “For years, a popular 
belief has existed that the septic manifestations of tuberculosis were 
due to a mixed infection with pyogenic organisms, that cavities con- 
taining caseous and purulent material resulted from the action of 
such organisms. Leukocytosis in connection with tuberculous infec- 
tion was supposed to result from this mixed infection; though at the 
present time Sahli is beginning to see light, when he states that the 
degree of such a leukocytosis is due to the intensity of the tubercu- 
lous process, rather than to invasion by any other organism.” 

In a study of the process of caseation 1 recently reported by one of 
us. the time of appearance and the significance of the neutrophil, 
the mononuclear leukocyte and the lymphocyte in the tuberculous 
lesion was emphasized. The typical tubercle without giant-cell 
formation or caseation is the first reaction to the tubercle bacillus. 
This is formed by the mononuclear leukocytes with practically no 
participation of the neutrophil or the lymphocyte. If the infection 
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Laboratory Data. Hemoglobin, 76 per cent; erythrocytes, 4,450,000; 
leukocytes, 6800. Blood chemistry: Nonprotein nitrogen, 19.8; urea 
nitrogen, 10.6; creatinin, 1.4; sugar, 74; blood chlorids, 445.5 mg. per 
100 cc. of blood. Composite urine: Specific gravity, 1010; faint trace of 
albumin; occasional hyalin casts; pus cells, 30 to 40 per low-power field. 
Blood Wassermann test + 3. _ Systolic blood pressure was 156 mm. and 
diastolic was 10S mm. on admission. 

Subsequent Course. Routine treatment as outlined was prescribed. On 
October 23, ten days after admission, and after seven days of salt-free diet 
treatment, the systolic blood pressure was 10S mm., the diastolic 70 mm. 
and the patient was free symptomatically, as well as objectively, from com- 
plaints for which she was admitted. The patient requested her discharge 
from the hospital. She was delivered later by medical students. The 
final note was to the effect that the mother and child were doing well. 

Case III. — F. McL., aged thirty-three years, a multipara, was admitted 
to the Jefferson Hospital Maternity, October 9, 1925, in the eighth month 
of gestation, complaining, of headache, dyspnea, edema of the legs, black 
spots before the eyes, dizziness and slight headache. The patient had 
been married for three years and had been pregnant before, the conception 
terminating in a stillbirth at the seventh month. 

Physical Examination. There was slight edema of the face, the heart 
was slightly enlarged to the left and a mitral systolic murmur was present. 
The feet and ankles were edematous. 

Laboratory Data. Hemoglobin 58 per cent; erythrocytes, 3,590,000; 
leukocytes, 6200. Blood chemistry: Nonprotcin nitrogen, 36.5S; urea 
nitrogen, 20.68; creatinin, 1.25; blood sugar, 83; plasma chlorids, 566.5 mg. 
per 100 cc. of blood. Phenol phthalein, 25 per cent first hour and 20 per 
cent second hour. Composite urine: Average specific gravity, 1013; 
decided trace of albumin, hyalin casts. Examination of the eye grounds by 
Dr. Heed revealed sclerosis of the retinal vessels. The systolic blood pres- 
sure on admission was 180 mm. and the diastolic 90 mm. 

Subsequent Course. Treatment was followed as outlined. On October 
21, twelve days after admission, the systolic blood pressure was 12G mm. 
and diastolic OS mm., and the patient was free of all symptoms and objective 
signs complained of on admission, whereupon she insisted upon being 
discharged. 

On November 11 the patient was readmitted and put on salt-free diet. 
During the first two weeks at home the patient followed instructions regard- 
ing the salt-free diet, which was later disregarded. On readmhsion the 
systolic blood pressure was J OS mm. and the diastolic 100 mm. On Novem- 
ber 19 the blood pressure was 134 mm. systolic and 60 nun. diastolic. 
Lat)Or ensued and the patient was delivered by forceps. Rectal anesthesia 
and morphin sulphate, hvpodennntically, were employed. The child 
lived ten minutes after deliver}'. Postmortem, not including the brain and 
spinal cord, revealed the lungs only partially expanded and no evidence of 
toxic degeneration. , „ , 

On the dnv following deliver}' the patient s face 1 weenie edematous again. 
The blood chemistry studies showed marked nitrogenous retention; non- 
protein nitrogen, 92'.3; urea nitrogen, 67.15; creatinin 2.S mg. per 100 cc. 
of blood. Salt-free diet was maintained and on Novernkr 27 the blood 
chemistry was reported within normal bounds. On Decemkr 3 the chloral 
estimate in the twenty-four-hour urinary output wa< rej sorted ns 0.261 gin. 
and tiie blood pressure was 120 nun. systolic and 72 mm. diastolic. 3 he 
patient was discharged from the hospital, Dccemkr ", 1925. 

(ksr IV.— B. B„ aged twenty-five year-, in the seventh month of rota- 
tion' was admitted to the Jefferson 'Hospital Maternity on Novemkr 4, 
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1925, complaining of headache and dizziness, which had been present for 
from two to three months, and edema of the legs which became evident 
two weeks before admission. She had had scarlet fever at nine years of 
age, but otherwise her history was negative. Physical examination revealed 
a slight exophthalmus. The thyroid gland was symmetrically enlarged. 
The heart was normal in size and the rate averaged 100 per minute. Edema 
of the legs extended up to the knees. 

Laboratory Data. Hemoglobin, 73 per cent; erythrocytes, 4,050,000; 
leukocytes, 8800. Blood chemistry: Nonprotein nitrogen 24.38; urea 
nitrogen, 9.52; creatinin, 1.41. Blood Wassermann test negative. Phenol- 
phthalein, 40 per cent first hour and 15 per cent second hour. Composite 
urine : Specific gravity, 1008 ; cloud of albumin ; occasional hyalin and gran- 
ular -casts; few pus cells. On admission the systolic blood pressure -was 
170 mm. and diastolic 110 mm. 

Subsequent Course. Routine treatment as outlined was instituted, and 
the blood pressure remained systolic 16S mm. and diastolic 105 mm. for 
three days following admission. After four days of salt-free diet regime 
the blood pressure dropped to 150 mm. systolic and SO mm. diastolic. On 
November 13 premature labor ensued and the patient was delivered of twins. 
The first of the twins weighed 4 pounds 8 ounces and is living and well. The 
second of the twins, a stillbirth, weighed 18 ounces and was delivered by 
version forty-five minutes after the first child. The patient was discharged 
on November 28, 1925, the blood pressure at that time being 120 mm. 
systolic and 80 mm. diastolic. The final note was to the effect that mother 
and child were doing well. 

Case V.— L. D. aged twenty-one years, unmarried, in the ninth month of 
gestation, was admitted to the Jefferson Hospital Maternity on December 
1, 1925, complaining of headache and precordial distress. Phj r sical examina- 
tion: Her face was slightly edematous. The heart was normal in size, 
but the aortic sound was markedly accentuated. 

Laboratory Data. Hemoglobin, 85 per cent; erythrocytes, 4,710,000; 
leukocytes, 9200. Blood chemistry: Nonprotein nitrogen, 24.19; urea 
nitrogen, 10.79; creatinin, 1.21; blood chlorids, 471 mg. per 100 cc. of blood. 
Blood Wassermann test negative. Phenolphthalein, first hour 30 per cent 
and second hour 20 per cent. Composite urine: Specific gravity, 1012; 
trace of albumin and granular casts. Modified Mosenthal test: Specific 
gravity ranged from 1012 to 102G. The eye grounds were normal. Blood 
pressure on admission was 158 mm. systolic and 60 mm. diastolic. 

Subsequent Course. The blood pressure and clinical symptoms were not 
influenced by rest in bed. With salt-free diet the clinical symptoms com- 
plained of disappeared and the blood pressure returned to normal after 
one week. Spontaneous delivery occurred January 2, 1926, resulting in 
the birth of a normal child. The mother and child were discharged in good 
condition on January IS. 

Case VI.— A. C., aged forty-one years, in the ninth month of gestation, 
was admitted to the Jefferson Hospital Maternity, December 16, 1925, 
in a very restless state; she complained of marked dyspnea, dimness of 
vision and occasional fainting spells. She had had scarlet fever during 
childhood. She had had S children, 7 of whom were living. On admission 
her face, hands and legs were markedly edematous, the conjunctive were 
injected, the thyroid gland was slightly enlarged, and the heart was enlarged 
to the left. 

Laboratory Data. Hemoglobin, SO per cent; erythrocytes, 4.010,000; 
leukocytes, 7000. Blood chemistry: Nonprotein nitrogen, 18.7 urea 
nitrogen, 7.S4; creatinin, 1.2. The blood Wassermann test was negative. 
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Phenolphthalein, 20 per cent first hour and 10 per cent second hour. Com- 
posite urine: Specific gravity, 1012; trace of albumin; hyalin casts. 
Modified Mosenthal test: Specific gravity varied from 1010 to 1025. 
Examination of the eye grounds by Dr. Heed revealed the veins slightly 
dilated. On admission the patient’s systolic blood pressure was 210 mm. 
and diastolic 96 mm. 

Subsequent Course. As the patient’s condition was desperate; salt-free 
diet treatment was instituted at once. On the evening following admission 
the systolic pressure was 150 mm. and the diastolic 80 mm. The patient's 
general condition was improved and the edema had lessened, although this 
was not attributed to the treatment. Two days later the blood pressure 
rose to 190 mm. systolic and 120 mm. diastolic. On the third day after 
admission a phlebotomy was perfonned and 850 cc. of blood was removed. 
Following this the blood pressure was 180 mm. systolic and the diastolic 
remained unchanged. On December 22, at 6.15 a.m., six days after admis- 
sion, labor ensued, with the birth of a stillborn child. Postmortem exami- 
nation of the child revealed definite evidence of toxic degeneration. 

It is of interest to note that on salt-free diet the patient lost 6 pounds 
during the first four days after admission. 

The diet was maintained throughout the puerperium, which was unevent- 
ful. During this period the urine revealed traces of albumin and occasional 
hyalin casts. The patient was discharged from the hospital on January 5, 
1926, the blood pressure at that time being 144 mm. systolic and 104 mm. 
diastolic. 

It is obvious that on admission eclampsia was imminent in this case. 
Because of salt-free diet it was possible to avoid a Cesarean section, which 
was seriously considered at one time. The phlebotomy did not influence 
the symptoms. 

Case VII.— S. G., aged twenty-two years, a primipara in the sixth month 
of gestation, was admitted to the Jefferson Hospital Maternity on December 
23, 1925, complaining of headache, dyspnea and generalized edema, which 
had been present for two weeks. The striking feature in the physical 
examination was the generalized edema. 

Laboratory Data. Hemoglobin, 65 per cent; erythrocytes, 3,300.000; 
leukocytes 12,000. Blood chemistry: Nonprotcin nitrogen, 27.02; urea 
nitrogen, 11.76; crcatinin, 1.3S. The blood Wnsscrmnnn test was negative. 
Phenolphthalein, 25 per cent first hour and 15 per cent the second hour. 
Composite urine: Specific gravity, 1010; distinct trace of albumin; hyalin 
and granular casts. Modified Mosenthal test: Specific gravity varied 
from 100S to 101S. Eye grounds appeared normal. Blood pressure on 
admission was 192 mm. systolic and 122 mm. diastolic. 

Subsequent Course. After three days in bed on house diet the symptoms 
were not influenced, and the blood pressure remained practically unchanged. 
On Felt-free diet and permitting the patient the freedom of the ward the 
clinical svmptoms were completely controlled. There was a loss of 8 pounds 
of weight in five (lavs. The bloo’d pressure, however, was little influenced. 
Latwr ensued on January 1, 192G, and aftersixteen and a half hours, resulted 
in a stillbirth. Salt-free diet was continued during the puerperium, which 
was uneventful, and the patient was discharged from the hospital on January 
14. The blood pressure was 110 nun. systolic and S 1 mm. diastolic. Con- 
sent for postmortem examination on the child was refused. 

C\se VIII.— I'. VC, aged twenty-seven years, in the eighth month of 
ee-tation, was admitted to the Jefferson Hospital Maternity on February 
3 1{V>G complaining of severe headache and dyspnea. She had 3 living 
children and also had hid 1 miscarriage. On admi«i<m h«r face was 
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edematous. The heart was enlarged to the left, and the heart sounds 
were both accentuated. 

Laboratory Data. Hemoglobin, 94 per cent; erythrocytes, 4,970,000; 
leukocytes, 9800. Blood chemistry: Nonprotein nitrogen, 19.34; urea 
nitrogen, 6.65; creatinin, 1.42; plasma chlorids, 528 mg. per 100 cc. of blood. 
The blood Wassermann test w r as negative. Van den Bergh test, negative. 
Composite urine: Average specific gravity, 1012; trace of albumin; 
occasional hyalin casts. Modified Mosenthal test: Specific gravity varied 
from 1012 to 1022. Eye grounds were normal. On admission the systolic 
blood pressure was 150 mm. and the diastolic 112 mm. 

Subsequent Course. The average blood pressure after three days in bed 
and house diet was systolic 156 mm. and diastolic 98 mm. Salt-free diet 
was then instituted. The patient was discharged from the hospital on 
February 20, symptom-free, and the blood pressure was 112 mm. systolic 
and 84 mm. diastolic. The patient was given instructions to follow’ the 
salt-free diet. 

On February 24 the patient returned to the hospital, and on February 25 
labor ensued, resulting in the birth of a normal child. She w r as subsequently 
discharged from the hospital in good condition, as w r as her child. 

Case IX. — C. P., aged twenty-one years, a primipara, in the eighth month 
of gestation, was admitted to the Jefferson Hospital Maternity on May 20, 
1926, complaining of headache, dimness of vision and edema of the legs. 
The headaches had persisted from the beginning of pregnancy. She stated 
that she had “kidney trouble during childhood.” Physical examination on 
admission: The face was edematous; the heart was normal with the excep- 
tion of a marked accentuation of the aortic sound; the legs w T ere edematous. 

Laboratory Data. Hemoglobin, 64 per cent; erythrocytes, 3,450,000; 
leukocytes, 8300. Blood chemistry: Nonprotein nitrogen, 30.30; urea, 
nitrogen, i3.04; creatinin, 1.6. The Wassermann test was negative. 
Composite urine: Specific gravity, 1008; light cloud of albumin and few’ 
hyalin casts. 'Modified Mosenthal test: Specific gravity varied from 1010 
to 1018. The van den Bergh test was negative. The eye grounds were 
normal. The blood pressure on admission v’as 180 mm. systolic and 120 
mm. diastolic. 

Subsequent Course. Routine treatment as outlined was prescribed. The 
average blood pressure for three days w*as 178 mm. systolic and 106 mm. 
diastolic. The clinical symptoms remained unimproved. After tw’o days 
on salt-free diet a distinct clinical improvement was noted. On May 28, 
eight days after admission, and after five days of salt-free diet, the blood 
pressure was 130 mm. and 80 mm. diastolic, and all clinical symptoms 
complained of on admission w’ere relieved. From May 2S until June 9. 
when labor ensued, the systolic blood pressure varied from 130 mm. to 170 
mm. and the diastolic from 94 mm. to 112 mm. There was a loss of 11 
pounds in weight from May 23 until the time of delivery, on June 9. Labor 
resulted in the birth of a normal child w’eiglnng 7 pounds 2 ounces. Salt- 
free diet w’as discontinued during the puerperium, but was resumed on the 
eighth day due to the rise of blood pressure and the appearance of albumin 
and granular casts in the urine. On June 26, the patient was discharged 
from the hospital with a normal blood pressure. 


Case X.— M. McC., aged forty-one years, in the eighth month of gesta- 
tion, was admitted to the Jefferson Hospital Maternity on May S, 1926, 
complaining of severe headaches, dimness of vision, dyspnea and severe 
precordial distress. The headaches were present from the first month of 
pregnancy. She had had 4 children, all living and well. On admission 
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the patient’s face was edematous; there mas a ™*ed pulsation in the root 

“ tr< SA' test ne-atlvk Composite urine: Specific gravity, 1010; 
X™ faint trace of albumin; occasional hyalin cast. Modified l Mosentlinl 
verj farat % c ““ JL vaT ied from 1002 to 1010. Examination of eye 

test ' -Sf! Heed revealed slight fullness of the veins. The blood pres- 
^^ifesion^ Slim systolic and 76 mm. diastolic. 

SUr ! iSS No improvement mas noted after three days on the 
Subsequent c mirsc. i fn 0 c „u f r „n diet. allowing 



and '60 mm. diastolic in one meek, with relief from all the clinic 
Xnnfoms complained of on admission. During the first five days while on 
there mas a loss of 5 pounds m weight. Labor ensued on Julj 
salt-free . birth of a child weighing 9 pounds C ounces. The mother 
^d child w“e discharged from the hospital July 16, in good condition. 

vr __a G a primipara, aged thirty-three years, in the sixth month 
S.rio'rTmas adndtted to the Jefferson Hospital Maternity on March 
complaining of severe headache, edema of the face, and attacks of 
... ’ Although she mas married seventeen years, this nas her firs 
vo X , v Nausea and vomiting developed during the second month of 
Sn y and mas persistent. The patient's face was quite edematous. 

ffi «4, XT cytos, 4,150,000; 

leSi W Btood s 

nitrogen, 5.62; creatmm ^sugar^t Wm ^per ^ phen?1 . 

per cent first hour and 30 per cent second hour Composite 
pUthalem, •, innD'fninf tr^cc ton cloud of albuminjhyftlincast^. 

urine: Specific nant , 100a , Sty varied from 1002 to 1010. 
Modified Mosentlinl test bpecilic 6™^^. flnd ns mrn . diastolic. 

Blood pressure on adrim • placed on a salt-free diet immedi- 

tS SpS™ X urgent. On April 11, the 
atcly on ndmi.non •mm r rfic 0 f n n clinical symptoms, 

patient mas discharged from t“ e diabolic rending of 90 nun. 

treatment. readmitted to (he hospital, complaining of 

On May 19 the patient was rendm xuca io e i ; and the diastolic 

severe headache, flic systolic bloou X' os ( ' r e.afinin l.S mg. per 100 cc. 
100 nun. The nonprotem mlrogen . ^ (lic , TJ)C Hinicn) symptoms 
of blood. The ni ‘,d the average blood pressure waslCO 

improved during the first ««"«*> ’ 0 u the four! I. day following admission, 
inni. svstolic and lOOmro.a asioiic. cp j Kas tric distress, associated 

at 9 Mi., There a ri«e of blood procure to 200 mm 

with excruciating lundocnc. ( j i ,:... ) (Vorean section resulted in 

S* »n,l ISO iS’ S' & V , £ 

the deliver? of a ~ P? . p{ j n „ f or occasional epiga'tnc di-tn. • 


^yf^oMngtbc^oni, 

later with a normal bim-d pr.-ure. 


with 
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June 29, 1926, complaining of severe headache and dimness of vision which 
had persisted since the second month of pregnancy. On admission it was 
noted that the patient was quite pale, the eye lids were edematous and the 
conjunctiva? injected. The heart was normal in size. Edema of the legs 
extended several inches above the knees. 

Laboratory Data. Hemoglobin, 58 per cent; erythrocytes, 3,100,000; 
leukocytes, 8600. Blood chemistry: ’ Nonprotein nitrogen, 30.44; urea 
nitrogen, 13.1; creatinin, 1.56 mg. per 100 cc. of blood. The Wassermann 
test was + 1. Phenolphthalein, 8 per cent first hour and 20 per cent 
second hour. Composite urine: Heavy cloud of albumin; occasional 
hyalin casts; specific gravity, 1010. Modified Mosenthal test: Specific 
gravity varied from 1004 to 1020. The eye grounds on examination were 
rather pale and the veins were slightly dilated. The blood pressure on 
admission was 132 mm. systolic and 78 mm. diastolic. 

Subsequent Course. The patient demonstrated once more that mere rest 
in bed on a house diet does not influence the course of the symptom complex 
of preeclamptic toxemia. On the contrary, on a salt-free diet the symptoms 
began to improve immediately. There was a drop of blood pressure and 
also a coincident loss of 10 pounds in weight until the time of delivery, 
July 25. 

On July 25, after fourteen hours of active labor, the patient was delivered 
of twins by use of forceps. Ether anesthesia was used. The first child 
weighed 4 pounds and is living and well. The second child weighed 1 
pound and was stillborn. Forty-eight hours after delivery the mother’s 
temperature rose and her condition became alarming. On July 31 Strepto- 
coccus hemolyticus was isolated from the blood stream. Acute endocarditis 
supervened. The patient insisted on leaving the hospital on August 29. 
Death occurred two days later at her home. 

Case XIII.— M. H., aged thirty-eight years, in the ninth month of 
gestation, was admitted to the Jefferson Hospital Maternity on. June 23, 
1926, complaining of severe headache, dizziness, dimness of vision and 
precordial distress which had persisted for seven months. . She was married 
at sixteen years of age and had had 5 pregnancies, 1 resulting in a stillbirth. 
A note from her physician, Dr. H. B. Ulmer, stated that she "was at full 
term and not in very good condition, having a blood pressure hovering 
around 200 mm. systolic and that during and since her last pregnancy, 
in 1923, her blood pressure averaged 180 mm. systolic.” There was no 
history of hypertension in the family. Physical examination on admission: 
The patient’s expression was one of anxiety; there was edema of the face 
and eyelids; a vigorous pulsation was obvious at the root of the. neck; the 
lungs were clear; the apex impulse of the heart was in the fifth left interspace 
12 cm. to the left of the midsternal line; a systolic shock was present; a 
loud systolic murmur was heard at the apex; there was no visible edema 
of the extremities. 

Laboratory Data. Hemoglobin, S2 per cent; erythrocytes, 4,260,000; 
leukocytes, 7400. Blood chemistry: Nonprotein nitrogen, 29.12; urea 
nitrogen, 15.46; creatinin, 1.36. The blood Wassermann test was negative. 
Composite urine: Specific gravity, 1012; albumin, a cloud; occasional 
hyalin and granular casts. The modified Mosenthal test averaged in 
specific gravity 1002 to 1030. The eye grounds revealed nothing abnormal. 
On admission the systolic blood pressure was ISO nun. and the diastolic 
110 mm. . . 

Subsequent Course. Routine treatment in bed resulted in no improve- 
ment of the clinical symptoms. On salt-free diet, permitting the patient 
the freedom of the ward, there was a striking improvement after three days. 
There was a weight loss of 12 pounds. Labor ensued on July 16, was 
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uneventful, and resulted in the birth of a child weighing 8 pounds 10 ounces. 
The mother was discharged from the hospital on July 25, the blood pressure 
at that time being 110 mm. systolic and 70 mm. diastolic, and her general 
condition good, as was that of her infant. 


CASE XIII TYPICAL OF THE PROGRESS OF EVENTS OBSERVED IN THE 
PATIENTS STUDIED. 


Urine. 


Date 
19 20. 

NaCI in 
diet, 
gm. 

Vol., 

cc. 

N a d. 

per 

cent. 

Total 

NaCI, 

gm. 

NaCI 
mg. per 
100 cc. 

June 23 

House 

diet 


: 


... 

24* 

. . . 


... 


530 

25 





. . . 

26 

Salt-free 

diet 





27 

... 


... 



2S 


woo 

0.692 

6.02 


29 


960 

0.507 

4.S6 


30 



... 

. . . 


July 1 


610 

0.62G 

3. SI 


o 

. . » 

270 

0.693 | 

1.60 


jp 


250 

0.223 

0.55 


4 


... 

... 



5 


950 : 

0.169 

1.60 


6 

... i 

240 i 

0.13G) 

0.32 

I 

7 


740 j 

0.2101 

1.55 


8 


545 ; 

0 . 157 1 

0.S5 


9 

. . . 

015 ; 

0. 115 1 

0.70 


10 


405(0.235| 

1.09 


11 

. . . 

61510. 001 i 

0.5S 

. . . 

12 


590, 

0.1G9I 

0.99 


13 | 

• • • 

690i 

0.2101 

1.44 


14 1 


590 j 

0.ISI 

1.00 


15 i 


525 ! 

0.144, 

0,75 

, , , 

JCf: 


610 

0. Ill ! 

0.07 


17 


... 1 

! 

! 

ist 




— 


2S | 

... ; 

. . . 

* * * 

j 

1 


BJood 
urea 
nitrogen 
mg. per 
100 cc. 

j Blood pressure. 


A.M. 

P.M. 

Weight, 
_ pounds. 

s. 

D. 

s. 

D. 


. . . 

. . . 

. . . 

180 

110 

184 

11.33 

150 

100 

172 

100 



174 

100 

146 

SO 


... 

154 

90 

144 

84 

179} 


132 

70 

182 

110 



150 

100 

13S 

1 100 



140 

100 

134 

92 



130 

ss 

124 

90 

173} 


. . . 


110 

70 



110 

78 

110 

8S 



130 

90, 

136 

OS 

173 


no 

80 

122 

90 



no 

78 

130 

80 



90 

GO 

110 

6-4 

174 


11G 

60 

104 

70 



110 

SO 

90 

50 




. . . 

110 

60 

173 


120 

SO 

112 

70 



120 

78 

90 

5S 



116 

70 

110 

04 

172} 


100 

70 

98 

04 


. , . 

90 

48 

90 

GO 



100 

OS 

100 

48 


. . . 

150 

OS 

120 

SO 



no 

60 




5.4G 



120 

GO 


... 

i j 

j 

IS 

70 



* Crcatluin, 1.15; nonjirotem nitrogen, 23.77. 


t 

♦ 


Labor. 

Creafimn, 1.36; 


nonprolcln nitrogen, 29.12. 


Comment. Thirteen patients with preeclamptic toxemia were 
studied. Twelve of the mothers arc alive. One mother died two 
months following delivery; the cause of death was septic endocardi- 
tis Of the 15 children there were 2 sets of twins. There was 1 
miscarriage. Four were stillborn. One child whose death was 
not causal bv toxemia, as proved by postmortem examination, 
lived for ten minutes after delivery. One child died four hours 
following delivery ; it was delivered by Cesarean section, and weighed 
2 pounds. Eight children are living and well. 
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Certain observations have been made in the course of the foregoing 
studies: 

l. The blood pressure as a rule was found to be considerably 
above normal limits. 



CLINICAL RECORD OF CASE XIII. 


2. The blood pressure was not influenced by rest in bed on a house 
diet. The opposite was true when the patients were placed on a 
salt-free diet, despite the fact that they were permitted the freedom 
of the ward. In every patient under observation there was a drop 
of blood pressure to normal with the exception of Cases VI and VII. 
Although the blood pressure in these 2 patients was not influenced 
there was a decided improvement in the clinical symptoms, together 
with complete disappearance of the edema. 

3. The study of the blood with regard to the nonprotein nitrogen, 
urea nitrogen, and creatinin was always found normal. In nephritis, 
on the contrary, the one phase that stands out in bold relief is the 
blood chemistry. There is a definite retention of toxic nitrogenous 
end products. 
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4. Examination of the blood chlorides proved of no value from a 
standpoint of diagnosis. They were always found within normal 
limits, regardless of the severity of the symptoms and the degree 
of edema. The chlorid content in the twenty-four hour urinary 
output serves as a criterion in the treatment. The success of the 
treatment depends upon maintaining the urinary chlorid output 
not above 1 gm. 

5. The composite urinary analyses of the patients studied had 
shown that there was albumin and casts, either hyalin or granular 
or both, present. On the salt-free diet the patients invariably had 
shown an improvement varying from entire disappearance of the 
albumin, where a heavy cloud was reported on admission, to a 
trace after the patient was on salt-free diet for a few days. Further- 
more, subsequent urinary examination showed a marked diminu- 
tion in the number of casts. 

6. The blood sugar, phenolphthalein excretion, modified Mosen- 
thal tests, and eye ground examinations were made a routine pro- 
cedure, but did not prove to be of any clinical value. 

7. One incident, not without significance, is the loss of weight 
experienced by these patients on the salt-free diet. This loss is 
essentially not a loss of flesh, but due to fluid loss from the tissues. 

Although conclusive deductions as to the value of salt-free diet in 
the treatment of preeclampsia obviously cannot be made from the 
small number of patients observed, yet the employment of this 
method is urged. The results obtained in the treatment of the 
13 patients herein recorded seem to indicate that this method is 
superior to other measures heretofore employed. 
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A STUDY OF ILL EFFECTS FROM LUMBAR PUNCTURE, 
WITH REPORT OF A POSTPUNCTURE FATALITY.* 

By Lester 31. 'W'jeder, 3I.S., 31.1)., 

XXS Aimor., MICH. 


•V REVIEW of the literature concerning lumbar puncture strikes 
one with the preponderance of attention given the attendant incon- 
veniences and dangers occasionally resulting from the procedure 
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over that bestowed upon its diagnostic and therapeutic values. 
Undoubtedly, the tendency to stress its dangers was actuated by 
the early fatalities encountered in the puncture and drainage of 
cases of brain tumor. The first of this series was contributed by 
Fiirbringer, 1 who described 3 such cases in publications appearing 
within five years after the description of the technique for diagnostic 
lumbar puncture by Quincke. 2 

Twenty years after Fiirbringer’s first reports, Schonbeck 3 was 
able to collect 71 cases of fatality following lumbar puncture. It 
is highly improbable that the above figures represent even an 
approximate of the total cases up to that time, due to the failure 
to publish these occurrences. In fact, Reichmann 4 suggests that 
only about 10 per cent of the actual cases are recorded. Schonbeck 
presents an interesting analysis of the fatal cases from the stand- 
point of the type of disease which the patients presented. This 
analysis is substantiated by autopsy findings in the large majority 
of his cases. 

Of the 71 cases considered by Schonbeck, 37 presented intra- 
cranial tumors, 13 recent cerebral hemorrhages, 7 meningitis of 
various types 4 were uremic, 2 presented cysticercus and 1 echino- 
coccus cysts, 1 acute myelitis, 1 abscess of the cerebellum with 
rupture into the cranial cavity and localized meningitis, 1 a child 
with rickets and pneumonia, 1 with compression of the cervical 
spinal, canal from tumor and 1 with cerebral anemia and pulmonary 
edema following chloroform administration. Two other cases pre- 
sented elongation of the cerebellar processes, producing pressure of 
the medulla against the foramen inagnum, 1 apparently being due 
to severe hydrocephalus, the ’other presenting only a moderate 
dilatation of a lateral ventricle. 

Of the 7 cases with meningitis, 2 were tuberculous, 2 were puru- 
lent in type with a third accompanied by sinus thrombosis, 1 
pneumococcic and 1 presumably meningococcic in type. Of the 
cases with tumors, 7 involved the cerebellum, 6 the frontal lobe, 
4 the temporal lobe, 1 the occipital lobe, 1 both the frontal and 
parietal lobes, 1 involved the pons, 1 the hypophysis, 1 the internal 
capsule, 5 involved the ventricles, 1 the aqueduct and the remainder 
were in regions less specifically stated. The cases of hemorrhage 
occurred in three patients with ruptured cerebral aneurysms, in 2 
with hemorrhage from apoplexy into the ventricles, in 3 with cases 
of fresh apoplexy, 1 with recurrent fever, the other 2 with nephritis, 

1 case of intradural hemorrhage with hydrocephalus, 1 case in 
which rupture of a vessel in the fossa of Sylvius followed brain 
puncture, 2 cases of skull fracture and 1 case with cerebral arterio- 
sclerosis with suspected hemorrhage without autopsy findings. 

The chronologic relation of the spinal puncture and the death 
of the patient is a markedly variable factor in these cases and 
throughout the series this ranges from simultaneous exitus to death 
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occurring thirteen days after the puncture was performed. Like- 
wise, the amount of fluid withdrawn varied considerably, in some 
cases the needle being withdrawn without the removal of any fluid, 
while in others as much as 75 cc. was drawn off. In 15 cases 5 cc. 


or less was removed. 

In the majority of the cases the patients complained of severe 
headache following the lumbar puncture, later followed by coma 
and respiratory failure. It is apparent from the length of the inter- 
val between the puncture and ensuing death that in the cases in 
which this period was longest the direct relationship between the 
two events must be regarded as questionable. 

Unfortunately in the majority of cases the position of the bulb in 
relation to the occipital foramen and the presence or absence of 
the spinal fluid in normal amounts was not determined at the 
necropsies, which makes the establishment of a direct relation 
between puncture and subsequent death even more difficult. As 
has frequently been pointed out, death in cases of brain tumor may 
be sudden and without apparent immediate cause, and it seems 
entirely probable that in many of these cases the relation is coin- 
cidental rather than one of cause and effect. 

Based on personal experiences, various authorities express widely 
differing opinions as to the advisability of performing a spinal 
puncture in cases of suspected brain tumor. Apparently a major- 
ity of writers accept the conservative viewpoint of admitting an 
element of danger in cases in which brain tumor has been demon- 


strated. Further, a wide divergence of opinion exists as to the 
cause of postpuncture headache. Various authors regard this as 
psychogenetic (Eichclberg and Pfortner 5 ). Kaiser® regards the 
untoward psychic effect in certain cases, as a contraindication to 
lumbar puncture, and states that its ill effects must be compen- 
sated for by the diagnostic benefit to be derived from the procedure. 

Views on the organic causes of postpuncture headache are numer- 
ous, but with a few exceptions are based on the supposition of leak- 
age'of the spinal fluid subsequent to the puncture or removal of too 
great a quantity of the fluid. Expressing a different view, Walter 7 
believes the headache to be the result of a reflex from the lumbar 
puncture wound of the dura. Beichmnnn 8 believes that hyperemia 
of the meninges due to removal of the fluid is responsible. 

MacRoberts 9 advances the ingenious theory that the headache is 
due to pressure of the weight of the brain on the basilar meninges 

^ ^ i x •./v'-nlfitin frrtn! flip IntnJjfir 


hv obstruction of the oasuar venous 7 - 

brain when this water cushion is absent. By this explanation la- 
accounts for the orthostatic feature of the headache. He explain, 
the headache, in cases where no fluid is removed, on the basis of 
undetected po^tpuncturc 
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The question as to whether this leakage commonly occurs is a 
much debated one. Weed 10 and his coworkers showed that particles 
of lampblack injected into the dural cavity of laboratory animals 
later could be found in the extradural soft tissues. Of more interest, 
as regards conditions in the human form, is a communication to the 
author by Dr. H. C. Solomon, who states that he has examined 
Roentgen ray plates taken forty-eight hours after intradural injec- 
tion of lipiodol and that these definitely show that the substance 
has invaded the epidural space, .apparently flowing through the 
opening made by the needle employed. Experiments on cadavers 
by Ingvar 11 showed that methylene blue perfused into the cranial 
cavity ultimately found its waj'- into the epidural space following 
1 lumbar puncture. In substantiation of this also is the fact that in 
some of the cases reviewed by Shonbeck 12 evidence of extensive 
leakage was noted on postmortem examination. 

Opposed to the theory of leakage as a cause of the untoward 
effects of lumbar puncture is the fact that the cerebrospinal fluid 
is known to be rapidly secreted as observed in cases presenting 
abnormal communications between the dural canal and the surface, 
such as in skull fracture. However, in these cases it has been 
pointed out that the fluid is being liberated under conditions of 
greatly reduced intracranial pressure and, therefore, much more 
rapidly than in the normal subject. Be this as it may, it is highly 
probable that a persistently patent puncture wound causes an 
actual disturbance of the equilibrium of intracranial pressure. It 
has been demonstrated by Weed 13 and Ins collaborators that such 
an equilibrium exists between the arterial, venous and cerebrospinal 
fluid systems and that a disturbance in one is compensated by 
changes in the others. In this way, withdrawal of the spinal 
fluid produces meningeal hyperemia, which has been produced arti- 
ficially in laboratory animals (Ossipow 14 ), as well as noted in man. 

As illustrating the possibility of postpuncture leakage of the 
cerebrospinal fluid with fatal termination, the following case is 
presented: 


Case Report. — Mrs. N. F., a switchboard operator, aged thirty-three 
years, divorced, presented herself at the "University Hospital, Department 
of Dermatology and Syphilology, on February 16, 1925, for examination 
for syphilis. This condition was first discovered by a local health officer 
by means of a blood test, taken as a result of the patient being referred 
for general examination at the request of a social investigator, whose serv- 
ices had been attracted by the fact that the patient was unable to care for 
her household. In the clinic she complained only of nervousness and ady- 
namia. The family history revealed notliing of value. The marital his- 
tory showed that the patient had been married at the age of eighteen, had 
lived with her husband for eight years, and had then separated. She did 
not know whether her husband had had syphilis. There were five preg- 
nancies. The first resulted in self-induced abortion, while the other four 
terminated normally. These cliildren are considered normal by the patient 
and were known to have negative Wassermann tests. “ ’ 
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• I ?-! 1 1 e , r past , M ory she gave the information that she had had measles 
in childhood, but knew of no other definite illnesses. There was no history 
of gonorrhea. Questioning as to the present illness revealed that the 
patient had not suspected the nature of her condition. She had at no time 
noticed a genital sore, nor had she ever noted an eruption, mucous mem- 
brane lesions, nor alopecia suggesting secondary syphilitic involvement 
For two months before entering the hospital she had suffered from pro- 
gressive weakness manifested in an inability to do her routine work. This 
was accompanied by nervousness and increased irritability, and because of 
the fact that she detained a daughter, aged thirteen years,’ at home to aid 
in her housework, the investigation mentioned above was ordered. There 
was no histor 3 r of antisj r pliilitic therapy in an 3 - form. 

Physical examination revealed the patient to be a poorly nourished 
rather cachectic woman, whose phs-siologic age was obviously greater than 
her chronologic age. She presented a definite pallor, and the color of the 
skin is best described as sallow. The hair showed a marked absence of 
the normal luster. The pupils were equal in size and, although slightly 
irregular in outline, reacted normally to light and in accommodation. The 
mucosae were negative except for the generalized pallor. There was a 
generalized average pea-sized ^ymph adenitis affecting all glands available 
to palpation. The heart and lungs were clinically normal. The spleen 
and liver could not be palpated. The bones and joints presented no 
definite abnormalities. Neurologic examination was negative, except for 
some exaggeration of the tendon reflexes. The routine blood Wassermnnn 
test was returned as 4+. 

Antis 3 *pliilitic treatment was advised, and on the afternoon of February 
IS an intravenous injection of 3 deg. of neoarsphenamin was given. Within 
two hours of this procedure, as is routinely done, a diagnostic lumbar 
puncture was performed and about 5 cc. of fluid withdrawn. Examination 
of this showed 37 h-mphocytcs per cubic millimeter, with a slight increase 
in the globulin and albumin. The Wnsscrmann test here too was found 
to be 4+ positive. The gold sol curve was 11122110000 and the mastic 
344320. 

Following the puncture, which was performed without difficulty in the 
sitting posture, the patient was immediately confined to lied with "the foot 
of the bed elevated for the ensuing six hours. The following morning 
upon sitting up she complained of some dizziness and nausea. Because of 
this she remained in bed and the elevation of the foot of the bed was resumed. 

On the following morning she felt EOinewhat better and sat up in lied the 
early part of the day. There was still some dizziness, but the nausea had 
disappeared and the patient was able to fake liquid food. During the late 
afternoon she became stuporous and examination revealed Intend iystag- 
inus with some spasticity of the extremities and increase in all tendon 
reflexes. However, neither Ivernig's nor Babinski’s signs were obtained 
and there was no rigidit 3 ' of the neck. The patient liecatne comatose and 
the temperature subnormal. During the Inst four hours of fife the tem- 
perature rose to 101.0°, the puNe to 125 and the respirations to 3S. In 
the Inst half hour the pulse Iiecame too rapid to count, the respirations more 
rapid and shallow and the patient died at 1.15 a.m., February 21. A fun- 
dus examination about eight hours antemortem revealed no lesions nor 

choking of the disks. 

During the last hours of the patient s life she was furred on tier side 
several times bv the resident physician, in the prow-- of extraction of 
mucus from the throat, and on none of these occasions was any gross 
tumescence of the soft tissues of the lumbar region noted. 

An autopsy was performed a! suit eight hours jxvtmortern and through 
court esv of the Department of Pathology the following significant positive 
findings arc given: 
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Involving the entire lumbar region there was noted a massive tumescence 
about the region in which the puncture had been performed. Examination 
showed this to be due to an infiltration of fluid showing all the character- 
istics of the cerebrospinal fluid. The dural cavity was devoid of demon- 
strable fluid. However, in spite of this finding, a definite wound in the 
dura, as a result of the puncture, could not be found. The central nervous 
system presented marked changes. The spinal meninges showed active 
syphilitic meningitis with characteristic perivascular infiltration. The cord 
showed a syphilitic myelitis. The cerebral meninges showed localized 
thickenings with increased mlmbers of wandering cells, congestion and 
edema and perivascular plasma cell infiltrations. The brain substance 
showed scattered infiltrations of a similar nature, as well as congestion and 
edema. The choroid plexus showed focal perivascular infiltrations. The 
pituitary revealed in its anterior lobe almost complete replacement by scar 
tissue with persistent remains of atrophic parenchyma, with miliary gum- 
mas in all stages scattered throughout the scar tissue. There was found 
atrophy, passive congestion and parenchymatous degeneration of all 
organs with marked pulmonary edema. The patient’s constitution was 
described as being of the thymicolymphatic, hypoplastic type. 

Clinically, the cause of death in this case is obscure. The degree 
of meningeal as well as spinal and cerebral involvement is entirely 
compatible with life; in fact, as judged by all our diagnostic criteria, 
equally active cases are met with almost daily in whom there is 
little associated disability. That lumbar puncture alone is not 
sufficient to precipitate death in these cases is evident from the 
frequency with which it is done. 

In the Department of Dermatology and Syphilology during the 
past fifteen years some 27,000 lumbar punctures have been per- 
formed, many of them in cases of cerebrospinal syphilis in late 
stages. In this entire group there occurred only the fatality herein 
described, and 1 in which a purulent meningitis developed sub- 
sequently. Vedel 15 and his coworkers describe a case of death 
occurring four hours after lumbar puncture in a patient who had 
recently had an acute supposedly syphilitic meningitis. Unfor- 
tunately no autopsy was performed. These authors also men- 
tion 2 other cases of death following puncture in patients with 
general paralysis, 1 with syncope and the other with epileptiform 
seizures preceding death. 

That leakage in all degrees may occur is shown by the evidence 
quoted above, and by this case, as well as by many cases of skull 
fracture. Whether leakage alone is sufficient to cause death is not 
a definitely settled question, although the fact that cranial leakage 
does not necessarily do so is well known. 

Spinal leakage is held in a different light by Ingvar, 10 and is 
thought of as causing an acute internal hydrocephalus in some 
cases because of the increased secretion of spinal fluid with resulting 
pressure upon the posterior part of the cerebellum and bulb, and 
because of the suction probably exerted upon the brain by the con- 
stantly lowered pressure in the spinal canal. Anatomic evidence 
was not forthcoming in the case here reported to establish it as 
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one in whicli death was caused by so-called plugging of the' bulb 
into the foramen magnum. 

The part played by the pituitary lesion is likewise obscure and, 
while the change in the patient’s general condition can at least be 
ascribed to this in part, ascribing it as a cause of death in this case 
can only rest on conjecture until further investigative work is done 
on the subject. 

Conclusions. 1. Routine lumbar puncture in the syphilitic 
patient is a comparatively safe procedure; death followed puncture 
in a ratio of less than 1 in 13,000 cases in this clinic. Of the 2 cases 
encountered only 1 could be definitely ascribed to the lumbar 
puncture (purulent meningitis). 

2. In addition to aseptic technique, only routine precautions, 
such as subsequent rest in bed with elevation of the foot of the bed 
are necessary in spinal puncture of the syphilitic patient. 

3. The case herein described is one presenting evidence of enor- 
mous postpuncture leakage of the spinal fluid. 

4. The question of the relation of this leakage to the death of the 
patient is complicated by the evidence of syphilitic involvement of 
the central nervous system and by the thymicolyrophatic constitu- 
tion. 
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The Pkinciples and Practice of Endocrine Medicine. By 
William Nathaniel Berkeley, Ph.D., M.D., Attending Physi- 
cian at the Good Samaritan Dispensary, New York; and one-time 
Director of the Laboratory of Experimental Medicine, Cornell 
University Medical College. Pp. 368; 56 engravings and 4 
colored piates. Philadelphia: Lea & Febiger, 1926. Price, S4.50. 

The chief value of this book lies in the fact that the writer’s dis- 
cussion of endocrine disorders is based upon the fundamentals of 
anatomy, physiology, and animal experimentation. This makes the 
work convincing, and gives the reader a sense of security, a state of 
mind not often aroused by the customary presentation of the sub- 
ject. In the present uncertain state of our knowledge of endocrine 
diseases it is good to have the few established facts clearly stated 
as they are here. The writer is widely read, too, in the literature 
of his subject. Though condensed in form, the work is comprehen- 
sive in scope. Its sanity and intelligence make it a desirable volume 
for the practitioner’s library. T. M. 


Elementary Bacteriology and Protozoology for the Use of 
Nurses. By Herbert Fox, M.D., Director of the William 
Pepper Laboratory, University of Pennsylvania. Fourth edition 
revised. Pp. 242; 24 illustrations. Philadelphia: Lea & Febiger, 
1926. Price, §2.50. 

This well-known book appears again in its newest edition altered 
to suit the ever growing scientific world yet in its essence much the 
same. Some chapters have been entirely rewritten as that on the 
"Relation of Bacteria to Disease and Immunity,” others scarcely 
touched. 

The binding is uniform with the series of which it is a part. Unfor- 
tunately the paper used is highly glazed making the text trying to 
read. This book has already found its place in the teaching of 
student nurses. ]\j 2\. 
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The Diseases of Infants and Children. By J. P. Crozer 
Griffith, BID., Ph.D., Professor of Pediatries in the Graduate 
School of Medicine of the University of Pennsylvania, and A. 
Graeme Mitchell, M.D., Professor of Pediatrics, College of 
Medicine, University of Cincinnati. Second edition, reset. Two 
octavo volumes. Pp. 1715; 46 1 illustrations, including 20 plates 
in colors. Philadelphia and London: W. B. Saunders Company, 
1927. Price, $20.00 net. 

This widely-known text has been rewritten with the aid of a 
coauthor to include the many important advances made in pedia- 
tric medicine since the original edition appeared eight years ago. 
This has enlarged the book from 1540 pages to 1845 pages including 
index. 

The section on infant feeding, so important a part of any book 
on Pediatrics, has been enlarged, and discusses simple dilution 
feeding, acid milks, concentrated feeding and the Pirquet system. 
The chapter on the diet after the first year has happily been doubled 
in size. The newest researches on rickets and on scarlet fever are 
covered in the text. 

This book occupies a position between that of a student text and 
that of a system of pediatrics. Its compactness adapts it to the 
practitioner’s desk, while its wealth of reference commends it to the 
pediatrist of experience. One will find in this book either that for 
wliicli he looks, or will find reference to an especially complete 
article upon the particular subject. To facilitate such search, a full 
index to both volumes has been included in each. The reviewer is 
particularly impressed by the completeness, clarity and order of 
this index. Another valuable feature is the frequency of cross 
reference within the text. J. S. 


A Textbook of Emurvologv. By IIarvev E. Jordan, A.M., 
Pn.D., Professor of Histology and Embryology, University of 
Virginia, and James E. Kindred, M.A., Pn.D., Associate Pro- 
fessor of Histology and Embryology, University of Virginia. 
Pp. 613; 473 figures and 31 plates. New York: D. Appleton 
& Co., 1926. 


This volume is the outcome of eighteen years of experience in 
teaching einbrvologv to medical students, and gives a well-balanced 
account of the normal developmental processes m mammals, with 
special reference to the human organism. Where gaps wist in 
our knowledge of human development, as during the hrA time 
xviH'ks material derived from comparative embryological sources 
is utilized. Frequent references are made to conditions of abnor- 
mal development, and their explanations discussed, .qwi.d ehap- 



MONRAD-KROHN: CLINICAL EXAMINATION OF NERVOUS SYSTEM 863 

tcrs are devoted to sex determination, the recapitulation theory, 
teratology and eugenics. At the end brief laboratory exercises are 
given on spermiogenesis, fertilization and cleavage, as well as on 
early stages of pig and chick embryos, with illustrative drawings. 
The book is written in an interesting style, and contains much 
well-selected data, indicating a thorough survey of modern litera- 
ture. The illustrations are numerous and derived from a great 
variety of sources. This account of the important phases of 
embryology will be helpful not only to the student, but also to the 
practitioner who has developmental problems to solve. W. A. 


Ultraviolet Rays in General Practice. By W. Annandale 
Troup, M.C., M.B., Ch.B. (St. Andrews). Pp. 59; 12 illus- 
trations. London: IT. K. Lewis & Co., Ltd., 1926. Price, 
4/6 net. 

Observations covering eighteen months with a new therapeutic 
agent in a limited number of cases under the eye of one observer 
seems too restricted in its scope to warrant the passing of final 
judgment upon it. 

A preliminary report might have covered the subject fully. 

P. S. 


Tiie Normal Child and How to Keep it Normal in Mind and 
Morals. By B. Sachs, M.D., Neurologist, Mt. Sinai Hospital, 
New York. Pp. 105. New York: Paul B. Hoeber, Inc., 1926. 
Price, SI. 50. 

This is a very readable little book on a very vital topic, written 
by one of mature judgment. While the author does not decry all 
the newer ideas brought out in the study of child guidance, he does 
not accept Freud’s teachings and makes a plea throughout the entire 
book for the application of rules of common sense. It is a book 
that can be placed in the hands of parents; it can be understood by 
all. N. W. 


Clinical Examination of the Nervous System. By G. IT. 
Monrad-Krohn, M.D., Professor of Medicine in the Royal 
University, Oslo. Third edition. Pp. 201; 52 illustrations. 
New York: Paul B. Hoeber, Inc., 1926. Price, S2.50. 

The author enters into the spirit of examinations and gives us 
a work unhampered by impertinent matter. Psychoanalysis is 
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included but not in the Freudian sense of “ digging up one or more 
supposed suppressed ‘complexes’. 1 ’ The new material embraces 
pharmacological tests of the vegetative nervous system, pilomotor 
and postural reflexes, cisterna magna puncture and the employment 
lipiodol injections in Roentgen ray studies. Except for the absence 
of fibrositis and its relation to neuralgia and neuritis, the book 
defies criticism. 2v. Y. 


Principles and Practice of Oral Surgery. By S. L. Silverman, 
D.D.S., E.A.C.D., Clinical Professor of Oral Surgery, Atlanta- 
Southern Dental College; Associate Professor of Surgery (Oral), 
Emory University, School of Medicine; formerly Special Lecturer 
on Oral Surgery, _ Columbia University, New York City; Oral 
Surgeon to the City (Grady) Hospital, Scottish Rite, Piedmont 
and St. Joseph Hospitals; Consulting Oral Surgeon to U. S. 
Veterans’ Hospital, Atlanta, Ga. Pp. 326; 2S0 illustrations. 
Philadelphia: P. Blakiston’s Son & Co., 1926. Price, $6.00. 

The title of this new book is misleading. One expecting a more 
comprehensive work is disappointed. The principles of surgery are 
scarcely touched upon, while the simple procedure of Hilton's 
method of opening an abscess is illustrated by several life-sized 
photographs. 

Bickham’s Surgery is the source of many artistically correct 
operations on the tongue— operations seldom or never used at the 
present time. 

Roentgen ray, radium and eleetrotbermic methods arc given 
scant courtesy. 

In outlining treatment of fractures of the jaw wiring of the teeth 
alone is sanctioned. Gilmore’s work is ignored. Intermaxillary 
and interdental splints are mentioned only to condemn them. 

The chapter on speech training was written by Dr. G. Hudson 
Makuen, who died in Philadelphia five years ago. 

The book adds little to the literature on oral surgery. 


7-TvrrFiA or Disease and Evolution. By Burton Peter Thom, 
M.D.' ' Pp- 107. New York: E. P. Dutton & Co., 1920. 

Unrelated to that journal which so well popularizes niodm. 
medicine for the laity, this latest namesake of the goddess of health 
discusses in the “Today and Tomorrow Senes the nature of 
disease “as an clement in biologic evolution and its sociology effect 
on the progress of civilization.” Illustrative incursions into paler, 
iK bacteriology, immunity cancer research and so forth 
nave theVav to the conclusion that >r or, ha (or is it a*jrrn.) 
astro,” the golden age is yet to come. 
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Pneumoconiosis (Silicosis). By Henry IC. Pancoast, M.D., 
Professor of Roentgenology, University of Pennsylvania; Roent- 
genologist to the University Hospital, Philadelphia; Consulting 
Physiologist to the United States Bureau of Mines and so forth; 
and Eugene P. Pendergrass, M.D., Associate in Roentgenology, 
University of Pennsylvania; Assistant Roentgenologist to the 
University Hospital, Philadelphia, l’p. 1S6; 23 illustrations. 
New York: Paul B. Hoeber, Inc., 1926. Price, $4.00. 

The word-rich, the thought-poor group of medical writers does 
not number among its members the authors of this splendid mono- 
graph. It is short, complete and concise. The flow of thought is 
rapid and clearly expressed. Words are not wasted. 

Special mention must be made of the chapter on pathology. 
Having once grasped the mechanics of the processes resulting in 
pneumoconiosis (silicosis), which is well presented, the interpreta- 
tion of the roentgenographic changes is facilitated and rendered 
rational. 

The Roentgen ray film reproductions are well chosen and cover 
the subject thoroughly. The three stages are clearly shown and 
differentiated, while considerable attention is given to "coincident 
tuberculosis.” The importance of this infection to the individual, 
his associates and employers, as evidenced by the Workmen’s 
Compensation Laws of Great Britain and South Africa, is carefully 
considered. 

One of the most excellent parts of this monograph is the resume 
accompanying each film reproduction. It contains an abstract of 
the case history and the roentgenographic interpretation. For the 
student this is invaluable, while others will find it a storehouse of 
information. P. S. 


An Introduction to the Practice of Preventive Medicine. 
By J. G. Fitzgerald, M.D., LL.D., F.R.S.C., assisted by Peter 
Gillespie, M.Sc., C.E., M.E.I.C., and II. M. Lancaster, B.A., 
Sc.D. Second edition. Pp. 792; 130 illustrations. St. Louis: The 
C. Y. Mosby Company, 1926. Price, S7.50. 

There has been a general revision of the different sections of the 
book. Much of the material contained in appendices in the first 
edition has been incorporated in the appropriate chapters. 

The advances in knowledge of the communicable diseases, especi- 
ally in scarlet fever, have been incorporated. The use of charts 
helps to emphasize important phases of the subject. Each chapter 
has appended an extended list of references which enable the 
student to consult other important texts.' 

The book is designed especially to meet the needs of students 
pursuing a practical course in preventive medicine. D. B. 
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The Life and Time of Adolf ICtjssmaul. By Theodore H. 
Bast, Ph.D., Associate Professor of Anatomy, University of 
Wisconsin Medical School. Pp. 131; 5 illustrations. New York: 
Paul B. Hoeber, Inc., 1926. Price, .§1.50. 

_ A sympathetic account of a great clinician, with an illuminating 
picture of German medicine in midnineteenth century, reprinted 
from the Annals of Medical History. The important connections 
between ICussmaul (an etymologic descendant of Oribasius) and 
the ophthalmoscope, esophagoscope, stomach tube, periarteritis 
nodosa, Ivussmaul’s dyspnea and the pulsus paradoxus are sketched, 
and a summary of his literary works given in the form of an 
appendix. E. K. 


The Meaning of Disease. By William A. White, M.D. Pp. 220. 

Baltimore: The Williams & Wilkins Company, 1926. Price, 

83.00. 

On the basis that medical thought has too Jong been chiefly 
analytical, the author feels that the time is ripe to formulate a 
theory of disease by synthetic philosophizing. He considers 
disease as the conflict in the animal organism between the action of 
various harmful agents and the effort of the organism to return to 
a normal condition. Believing in the essential creativeness of 
thought, he does not “hesitate to use speculation, hypothesis and 
theory in his synthesis;” but to those more accustomed to advance 
by observation and experimentation, as well as by thought, the 
book will present a deal of hard reading, without, in the reviewer's 
opinion, a corresponding advance in our knowledge of the problem 
of disease, B- IL 


Diseases of Women. By Harry S. Crossex, M.D., P.A.C.S., 
Professor of Clinical Gynecology, Washington University Medi- 
cil School. Sixth edition. Pp. 1005; 934 illustrations. St. 
Louis: The C. V. Mosbv Company, 1920. Price, $11.00. 


WHEN the present reviewer had the privilege of renewing a 
previous edition of this work, he stated that he considered it one 
S the best textbooks in its field. After reading the present edition 
be has no reason to change that opinion. As evidence of how this 
book has been brought up-to-date, may be mentioned the indmion 
of work on the use of iodinized oil in gynecologic diagnosis , ylndi 
ordv appeared in current medical literature four months preyoush. 
Ms book «H1 be ot real value in the library of .be 
practitioner. 
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Practical Surgery of the Joseph Price Hospital. By James 
William Kennedy, M.D., F.A.C.S., Surgeon to the Joseph Price 
Hospital, Philadelphia. Pp. 861; 129 illustrations. Phila- 
delphia: F. A. Davis Company, 1926. Price, 810.00. 

To those who remember the unique character of the late Joseph 
Price, this book will be welcomed as a memorial, particularly the 
introductory biographic sketch and the short section of Price’s 
epigrammatic sayings which ends the volume. So much for its 
sentimental value. As to its value as a scientific contribution, 
this is a dangerous book to place in the hands of students or young 
practitioners, but will be read by experienced surgeons with interest, 
though in many places not with approval. It is poorly written 
and shows lack of careful revision with regard to spelling and 
grammatical construction. F. B. 


Cavernous Sinus Thrombophlebitis and Allied Septic and 
Traumatic Lesions of the Basal Venous Sinuses, a Clinical 

Study of Blood Stream Infection. By Wells P. Eagleton, 

M.D. New York; The Macmillan Company, 1926. 

This is a valuable monograph, based on the author’s personal 
experience with one of the most difficult problems in intracranial 
surgery. The author has for many years been one of the foremost 
Americans working in this field, and this book is the expression of 
his views with a detailed report of the cases and so forth on which 
they are based. He believes that by far the larger number of cases 
of brain abscess and meningitis are caused by the infective process 
travelling by way of an infective retrograde thrombophlebitis, and 
not by direct extension of the suppuration. The latter has become 
progressively rarer with the advent of early attack on the primary 
focus in the mastoid or accessory sinuses. He emphasizes the fact 
that the only chance for the operative relief of these cases rests on 
early diagnosis and prompt surgical intervention, followed by vac- 
cine or serum therapy. The diagnosis between a cavernous sinus 
thrombophlebitis of acute onset, and one of slow onset progressing 
gradually, is of great importance, as the latter frequently does no 
present the chemosis of the orbital tissues and other classical 
symptoms associated with the condition. The points in the diag- 
nosis between thrombophlebitis, brain abscess and meningitis are 
well brought out, and frequent blood cultures are advised to detect 
or eliminate blood stream infection. Attention is directed to the 
phenomenon, so often seen of apparent wellbeing in a patient with 
blood stream infection. The author regards a positive blood cul- 
ture as absolutely diagnostic of phlebitis of a large sinus. The 
book is an important contribution on a subject of the utmost interest 
to otologic surgery. F. P. 
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A Primer for Diabetic Patients. By Russell M. Wilder, 
M.D., Section on Nutrition, Division of Medicine, Mayo Clinic. 
Third edition, reset. Pp. 134; 4 illustrations. Philadelphia and 
London: W. B. Saunders Company, 1927. Price, $1.50. 

This little manual will no doubt be found a useful adjunct to the 
physician’s instructions to his diabetic patients. One is tempted, 
however, to criticise the instructions for insulin administration; 
doses of equal size before each meal being recommended, instead of 
giving proportionately more before breakfast, when the blood sugar 
is highest. The recommendation of a proprietary brand of digitalis 
to be given intramuscularly in treating acidosis and coma might 
also be criticized. J. A. 


BOOKS RECEIVED. 


Diseases of the Digestive Organs. By Charles D. Aaron, Sc.D. 
M.D., F.A.C.P. Fourth edition. Pp. 927; 257 illustrations. 
Philadelphia: Lea & Febiger, 1927. Price, SI 1.00. (To be 
reviewed later.) 

History of Cardiology. By Louis Faugeres Bishop, M.A., M.D., 
Sc.D., F.A.C.P. Pp. 71; 12 illustrations. New York: Medical 
Life Press, 1927. Price, S5.00. (To be reviewed later.) 
Immunity in Syphilis. By Alan Chesnev, M.D. Pp. So. Balti- 
more: Williams & Wilkins Company, 1927. Price, $2.50. (To 
be reviewed later.) 


The Elements of General Zoology. By William J. Dakin, D.Sc. 
Pp. 490; 252 illustrations. New York: Oxford University Press, 
American Branch, 1927. Price, $4.00. An "elementary textbook 
on animal biology” in which mammals play but a small part. 


Trahajos y Publtcacioncs dc la Clinica del Prof. Pedro Escndrro. 
Pp 426; 6 illustrations. Buenos Aires, El Ateneo, 1925. An 
interesting and useful publication even to those but slightly 
acquainted with Spanish. 

The Haney Lectures 1925-1 920. Delivered by F. B- Naber. M.D 
r ' ti Wivtiirop, M.D., Warren II. Lewis, M.D., Edwin B. 
mr Jx M D Knud Faber, M.D., B. Brouwer, M.D., and 
T b Collip.*’ Pp. 250; illustrated. Baltimore: Williams & 
ntrui.lLo PnmreiHV. 1927. PHcC, $4.00. 



illustrations. - -- . 

$3.50. (To be reviewed later.) 
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Mother and Unborn Child. By Sam r el Raynor Meaker. Pp. 
209; 22 illustrations. Baltimore: Williams & Wilkins Company, 
1927. Price, §2.50; (To be reviewed later.) 

The Psycho-pathology of Tuberculosis. By D. G. Macleod Monro, 
M.D., C.M., M.R.C.P. (Edin.). Pp. 92. New York: Oxford 
University Press, American Branch, 1927. Price, $1.75. (To be 
reviewed later.) 

A Practical Treatise on Diseases of the Shin. By Oliver S. 
Ormsby, M.D. Third edition. Pp. 1262, 524 illustrations. 
Philadelphia: Lea & 'Febiger, 1927. Price, $11.00. (To be 
reviewed later.) 

Thought and the Brain. By Henri Pieron. Translated by C. IC. 
Ogden. Pp. 262; 20 illustrations. New York: Harcourt, Brace 
&' Co., 1927. Price, $4.00. (To be reviewed later.) 

Elements of Hygiene and Public Health. By Charles Porter, 
M.D., B.Sc., M.R.C.P. (Edin.). Second edition. Pp. 425; 98 
illustrations. New York: Oxford University Press, American 
Branch, 1927. Price, $4.50. A sound useful book for the under- 
graduate. Not to be confused with larger works of greater merit. 

Management of the Sick Infant. By Langley Porter, B.S., M.D., 
M.R.C.S. (Eng.) and William E. Carter, M.D. Pp. 726; 
73 illustrations. St. Louis: C. V. Mosby Company, 1927. Price, 
$8.50. (To be reviewed later.) 

The Tired Child. By Max Seham, M.D., and Grete Seham, Pii.D. 
Pp. 342; 20 illustrations. Philadelphia: J. B. Lippincott Com- 
pany, 1927. A discussion of the "various conditions acting 
... to produce chronic fatigue in infancy and childhood” 
and how to prevent or remove their evil consequences. 

The Fifth Avenue Hospital Clinics. Pp. 336; 67 illustrations. New 
York: Paul B. Iloeber, Inc., 1927. Price, $5.00. 

Saving Eyesight after Mid, -life. By John Herbert Waite, M.D., 
S.M. Pp. 4S; 6 illustrations. Cambridge: Harvard University 
Press, 1927. Price, $1.00. (To be reviewed later.) 

Symbionticism and the Origin of Species. By Ivan E. Wallin, 
Sc.D. Pp. 171. Baltimore: Williams & Wilkins Company, 
1927. An exposition of the unqualified view that mitochondria 

' are microorganisms symbiotically united to the cell with specula- 
tions on the changes that such a theory imposes on heredity, 
evolution, cell structure, etc. 

Medical Science for Everyday Use. By Warren Shields, A.B., 
M.D. Pp. 178. Philadelphia: Lea & Febiger, 1927. Price, 
$2.00. (To be reviewed later.) 
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Mineral Salt Content of the Blood in Disease. — A. S. Blumgartex 
and George Rohdeswuhg (Arch. Int. Med., 1927, 39, 3 72) report upon 
the mineral salt content in the blood in disease and have brought out 
some interesting figures as a result of their studies. Sodium makes up 
40 to 55 per cent of the mineral salt content of the blood; potassium 
35 to 45 per cent; calcium 2 to 3 per cent and magnesium 1 to 1.5 per 
cent. The total salts are from 250 to 300 mg. per 100 cc. Sodium and 
potassium have a certain reciprocal relationship whereby when one is 
increased, the other diminishes. In cancer, leukemia and purpura 
hemorrhagica there is associated quite a marked disturbance of the 
circulating mineral salts. In cancer the magnesium was very low, as 
was the calcium. In leukemia and purpura hemorrhagica the potas- 
sium content was low. Chronic nephritis showed a high sodium and 
low calcium. High magnesium figures were fount] in arteriosclerosis 
and in old individuals. 


An Experimental Investigation as to a Possible Etiologic Relationship 
of Monilia Psilosis to Pernicious Anemia. A Control of E. J. Wood’s 
Work.— One of the theories of the causation of sprue has been the growth 
within the intestinal tract of Monilin psilosis. This theory 1ms been 
advanced and upheld largely by Ashford and has not been concurred 
in hv manv of the workers in tropical sprue in this country and Europe. 
Snruc is a disease which is closely akin to pernicious anemia m many 
of its manifestations, more particularly m the character of the blood 
n c urc Acting on the hypothesis that sprue and pernicious anemm 
fnav be ctiolomcaliv identical and that sprue is caused by a moml.a, 
H Wood StU' published in the America Joi-bnai or Memo i. 
SmlxcES an interesting and thorough, clinical and cxpcnmenia! 
stndv of the two conditions. It is his belief, as a result of Ins s. u u \ 
rimt the yeasts have hemolytic action on the blood and are rr-spon-ible 
Jor the anemia that is recognized as pernicious anemia and M ,, 
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found in sprue. A. S. Wartiiin (Ann. Clin. Med., 1927, 5, SOS) has 
attempted to repeat Wood's experiments and was completely unable 
to do so. The author was not able to develop an anemia in any of his 
experimental animals nor was he able to show that any pathologic 
changes were produced in animals by any of the three strains of Monilia 
psilosis that he used. It is interesting to note the complete variation 
in the results of the two studies. It might be suggested that strains 
of monilia grown from the feces of cases of pernicious anemia might 
have a totally different biologic reaction when implanted in experi- 
mental animals than the strains which have been passed down in labora- 
tories by repeated transference of culture. Variations in the virulency 
of bacteria as a result of repeated subcultures is well known. Perhaps 
in this fact lies the explanation for the action of these yeasts that have 
just been studied. 


Sickle Cell Anemia: Report of a Case Greatly Improved by Splenec- 
tomy. Experimental Study of Sickle Cell Formation. — It is an inter- 
esting observation that in any of the sciences when something is once 
pointed out, a large number of similar instances are found to occur. 
Such is the case with sickle cell anemia. Originally thought to he a 
condition which was extremely rare, it is now found that this disease is 
quite frequent, some estimating that the peculiar sickle cell red cell 
may be found in from 1 to 2 per cent of the negro population. E. V. 
Hahn and E. B. Gillespie (Arch. hit. Med., 1927, 39, 233) report a 
case of sickle cell anemia and, furthermore, report a series of experi- 
ments which they undertook to determine the cause and pathogenesis 
of the condition. They found that in individuals with a sickle cell trait, 
the red corpuscles are transformed into sickle cells in vitro as a result 
of asphyxiation and that the sickle distortion is a reversible phenomenon. 
Oxygen and carbon monoxide will cause the cells to come back to normal 
shape. They advance the hypothesis that the sickle form is stable 
when hemoglobin is dissociated, and that the discoid form is stable 
when the hemoglobin is combined. They believe that the only specific 
cause for active sickle cell anemia is the hereditary anomaly of the red 
cells. A patient with this type of anemia is greatly improved by splenec- 
tomy. 


10,300,000 Vaccinations for Smallpox without One Single Reported 
Case of Syphilis. — A note has been published by Surgeon Generals 
Ireland, Stitt and Gumming ( Science , 1927, 65, 372) which is deserv- 
ing of wider spread dissemination than it probably will receive from 
this source of publication. This note has to do with the large number 
of men who have been vaccinated against smallpox in the United States 
Army, Navy and Public Health Service, and is written for the purpose 
of combating false statements that are being circulated among the 
laity in which it is recounted that vaccination often causes syphilis. 
The very large number of vaccinations that have been performed by 
the several services of the United States Government without one 
patient ever developing syphilis as a result of vaccination should do 
much to ease the mind of the general public and will be a valuable 
argument for members of the medical profession, who of course are 
aware that the disease is confined to the human species and that there- 
fore calf vaccines cannot transmit the disease. 
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Carcinoma of the Mouth; Types and Degrees of Malignancy.— 
Beodees (Am, J. Rocnt. and Rad. Tlicrap., 1927, 17, 90) states that the 
mouth, like the urinary tract, is lined with a protective covering of 
epithelium in contradistinction to the gland or secretory epithelium of 
the gastrointestinal tract. Carcinomas that arise from the regenera- 
tive cells of the protective epithelium of the mouth are far more numer- 
ous than those that arise from the regenerative cells of the gland 
epithelium, which naturally incites more interest in the former group. 
Prom a practical standpoint there are, therefore, two general groups— 
epitheliomas from the protective epithelium and adenocarcinomas from 
the gland epithelium. The first group (epitheliomas), depending on 
the manner of cell differentiation, is divided into squamous-cell epitheli- 
oma, basal-cell epithelioma, melanotic epithelioma, nonmelanotic mela- 
noepithelioma, adamantine epithelioma or adamantinoma and mixed 
epithelioma. The second group (adenocarcinoma), depending on the 
manner of cell differentiation, is divided into colloid or mucoid car- 
cinoma, pseudomucinous carcinoma and so forth. The descriptive 
terms complicate instead of simplify the terminology by converting 
descriptive terms into entities, as a number of these terms may be 
applicable to one type of carcinoma. The so-called mixed tumor is 
nothing more than an adenocarcinoma that has cartilage and some- 
times bone around its cells for protection of the host. _ As regards the 
cause of carcinoma, all writers lay great stress on irritation. The 
author believes that irritation plays the lesser and heredity the greater 
oart in the cause of spontaneous cancer. One cannot ignore the great 
influence of heredity in the face of the facts elicited in the epoch-making 
work of Maud Slye. The author appends an interesting method of 
grading malignancy in this excellent classification. 


Large Ureteral Calculi. -Briggs (Urol, and Culan. Rcr., 1920 30, 
/fi^ savs that the rapid growth of stones is not especially remarkable, 

sinC ; C XlS size n ° Large ureteral' calculi 

-crimes «*£ 



SURGERY 


873 


Bronchography.— S inger. {Arch. Surg., 1927, 14, 167) writes that the 
value of bronchography lies in the definite mapping out of lung struc- 
ture, either normal, or altered by pathologic conditions. It requires 
considerable experience to be able to interpret these shadows, especially 
with so dense and so opaque a substance (iodized oil, 40 per cent). 
True interpretation wall be made in conjunction with the physical signs 
. and history. Many dense shadows in the roentgenogram may be 
tumor masses, collapsed lung tissue or cavities filled with secretion. 
The opacity of the iodized oil (40 per cent) when introduced into tire 
lungs of these patients wall often give startling pictures of pathologic 
conditions that were not suspected. This method should not be used 
in any case where simpler methods can be used. It does, however, show 
excellently the bronchial tree with abnormalities present, and when 
properly used it is harmless. The author describes various methods 
for patients of different ages. The author gives five methods of 
technique. Approximately from 20 to 40 cc. of the oil must be used 
to produce suitable roentgenograms. The intratracheal method is 
described here. Beforehand the patient is given gr. of morphin and 
the larynx is then thoroughly anesthetized with a 20 per cent solution 
of cocain. One must wait five minutes or more until the cough reflex 
is entirely abolished. The oil is then introduced intratracheally through 
a tracheal catheter. The oil is slightly warmed before being forced 
into the catheter. 


Thyroiditis Accompanied by Hyperthyroidism.— Brenizer (Aim. 
Surg., 1927, 85, 339) states that experimental evidence shows that the 
thyroid can become infected by direct injections of small masses of 
tubercle bacilli, just as other organs, the spleen, kidneys and testicles, 
can become infected. The susceptibility of the thyroid for tuber- 
culous infection is less than in the other named organs. This evidence 
would go to prove the possibility of a bacterial invasion of the thyroid 
by way of the blood route. The author’s reported cases strongly indi- 
cate direct bacterial invasion by contact and possibly by the lymphatic 
route. Thyroiditis is rare however; probably 0.5 to 1 per cent of all 
operative material and 0.25 to 0.5 per cent of all observed clinical cases. 
The two most frequently proven types of inflammation are tuberculous 
and woody thyroiditis. Syphilitic thyroiditis certainly occurs. Non- 
specific thyroiditis has shown its bacterial cause in some suppurating 
cases. Hyperthyroidism may accompany any type of thyroiditis at 
any stage— usually tire subacute stage. The relation in tuberculous 
thyroiditis is striking. Most cases of nonspecific and woody thyroiditis 
finally become hypothyroid whether operated upon or not. Cases of 
tuberculous thyroiditis operated upon have given the best functional 
lasting results. Syphilitic thyroiditis has been relieved with appro- 
priate treatment. Therefore, the more slowly progressive and destruc- 
tive type of inflammation is more apt to be accompanied pathologically 
hy hyperplasia and signs of hyperthyroidism and is more apt to give 
hotter functional results after operation. The usual amount of thyroid 
should not be removed even in tuberculous thyroiditis, for at least 1 
case out of 13 has resulted in myxedema. 
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The Absorption of Calcium from the Intestinal Tract of Human 
Subjects: the Influence of Foods— Roe and ICahn (J. Am. Med. 
Assn., 1927, 88, 9S0) feel that their experiments are not to be inter- 
preted as indicating that the calcium of foods is not readily absorbed. 
Their studies were concerned with the absorption of calcium when large 
quantities of calcium salts were ingested with and without foods. 
It had been shown previously by others that the average calcium require- 
ment of an adult is 0.45 gm. a day. This amount is absorbed over a 
period of twenty-four hours and absorption is accompanied by excretion 
in like degree, since, in the adult, there is little if any calcium storage. 
Under normal dietary conditions the serum calcium concentration at 
any time during the absorptive period is not appreciably changed, and, 
therefore, the estimation of the serum calcium is not the method that 
can be applied to the study of calcium absorption from the alimentary 
tract from foods containing the usual amount of calcium. Their belief 
is that the best therapeutic results will be obtained by the oral adminis- 
tration of calcium lactate in 5 gm. doses in aqueous solution at least 
a half hour before breakfast and at bedtime at least three hours after 
the last food was taken. Their experiments showed that intravenous 
injection of calcium salts is not justified since proper oral administra- 
tion produces a prolonged scrum calcium elevation and docs not incur 
the dangers of the intravenous technique. There is a prevailing opinion 
concerning the etiology of rickets that there is a diminished absorption 
of calcium from the alimentary tract even though calcium is present 
in the diet in ample amount. The feeding of calcium as a prophylactic 
or therapeutic measure has often failed to prevent or cure rickets. It 
is possible that these experiments offer an explanation of such results. 
They believe that therapeutic results will be more uniform when cal- 
cium is properly administered and that deductions as to the therapeutic 
value of calcium salts should bo delayed until a sufficient amount of 
work on various diseases under the best absorptive conditions has been 
accumulated. 

Studies of Citrated Blood: Behavior of Platelets. — Giciixr.n (J. Am. 
Mrd. Assn., 1927, 88, S93) made this study to determine the value of 
citrated blood in transfusion. Pharmacologic studies of sodium citrate 
show that this substance is nontoxic in a much larger dose than tiu 
used in transfusion. This removal from the recipient’s body prooan .' 
leaves the platelets capable of performing their norma! role in coagula- 
tion. Long clinical experience with sodium citrate as an anticoagulant 
in' transfusion lias resulted in a fairly general feeling that blood so 
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treated is utilized by the recipient just as the blood to which no anti- 
coagulant has been added. The platelets show a definite behavior in 
the clotting of blood in vitro. Sodium citrate in sufficient concentration 
completely inhibits their activity. If a sufficient concentration of cal- 
cium is added or the concentration of citrate is sufficiently lessened 
the platelets behave as in unmodified blood. Platelet-free mammalian 
plasma will not spontaneously coagulate under circumstances that 
cause coagulation of platelet-rich plasma. He was unable to show that 
the injection of citrated blood causes a diminution of the recipient’s 
platelets. He found that disodium citrate does not cause changes in 
blood which would contraindicate its use in any case in which thera- 
peutic transfusion of blood is indicated. 

Helminthic Therapy. — Fernan-Munez (J. Am. Med. Assn., 1927, 

. 88, 903) states that as Trichoccphalus dispar and Oxyuris vcrmicularis 
tend to localize in the appendix and cecum, oral treatment often fails 
to reach them. Carbon tetrachloride is not efficacious against Tricho- 
cephalus or Oxyuris, although it is fairly useful against the strongy- 
loides family. “Leche de higueron” by mouth is efficacious against 
Trichocephalus dispar. Oil of chenopodiurn is the most satisfactory 
of the common vermifuges against Trichocephala? and Oxyuris. Oil 
of chenopodiurn by mouth administered in a single dose of 40. minims, 
followed immediately by an ounce of castor oil is equally efficient, less 
dangerous and much more convenient for both patient and physician 
. than the more common way used method of divided doses. Oil of 
chenopodiurn by intramuscular or intravenous injection is specific 
against Trichocephalus and Oxyuris, which are the two most difficult 
nematodes to eliminate. Arsphenamines given intravenously will often 
expel intestinal nematodes, but their use as vermifuges is extremely 
limited. Extracts of eggs of Trichocephalus injected into dogs at three- 
day intervals for one month apparently conferred an immunity against 
Trichocephalous reinfestation for periods varying from seven to twelve 
months. 


Classification of Pulmonary Tuberculosis in Children. Riesman 
(Arch. Fed., 1927, 44, 1G5) says that contact infection is of preeminent 
importance in the spread of tuberculosis in children. It is very impor- 
tant to investigate the history of the grandparents aunts,, uncles am 
even of non-relatives, such as maids and other contacts. It is necessary 
that all contacts have the tuberculin test. to determine the presence or 
absence of a focus and that all those giving a positive tuberculin test 
should have a Roentgen ray of the chest to determine the extent of lie 
focus. The diagnosis of the disease is extremely difficult because so 
few physical signs can be elicited. Roentgen, ray has often revealed 
the presence of considerable pathology where little i was suspected from 
the evidence of physical examination. The classification is c epen ent 
upon the three-fold essential to the diagnosis of pulmonary tuberculosis 
in children. (1) History of contact; (2) a positne tuberculin test, (3) 
the presence of enlarged tracheobronchial glands as shown by Roentgen 
ray. The groups into which he divides the disease are.. (1) Children 
who give a definite history of contact, but with a negative tuberculin 
test; (2) children with a definite history of contact and positive tuber- 
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culin test, but with no definite evidence of disease nor any appreciable 
enlargement of the tracheobronchial glands; (3) incipient tuberculosis 
of childhood in those giving a definite history of contact, a positive 
tuberculin test and slight enlargement of the tracheobronchial glands 
as shown by. Roentgen ray; (4) massive enlargement of the ’tracheo- 
bronchial glands extending above the root branches and encroaching 
upon the central lung field and pushing toward the interlobar septum 
with nodulation, fibrosis and calcification and a positive tuberculin 
test; (5) the adult type parenchymal infiltration and breaking down of 
the lung tissue with tendency toward cavity formation and with definite 
physical signs superimposed upon the juvenile type. 


DERMATOLOGY AND SYPHILIS 

UNDER THE CHARGE OF 

JOHN H. STOKES, M.D., 

rROFESSOR OF DERMATOLOGY AND BYPBlLOhOOT AT THE SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, 

AND 

CLEVELAND J. WHITE, M.D., 

ASSOCIATE IN DERMATOLOGY AND SYPHILOLOOY, UNIVERSITY OF BUFFALO, 
BUFFALO, N. Y. 


Generalized Telangiectasia. — Becker (Arch. Dermal, and Syph., 
1926, 14, 387) reviewed the literature, collecting 129 cases of general- 
ized telangiectasia which did not include any of the hereditary type 
and added 7 additional cases which lie had thoroughly studied. 
They are classified in three groups: (1) Generalized telangiectasia; 
(2) nonhereditary and nonfamilinl telangiectasia with involvement 
of the mucous membranes, and (3) livedo raccinosa. Telangiectasia 
is limited in its meaning to acquired dilatation of the smaller vessels 
usually visible to the naked eye, being essentially venous terminations 
of capillaries and venules, sometimes only visible with a loupe- Gener- 
alized telangiectasia is differentiated clinically from various dermatoses 
by the relative permanence of the lesions and by the absence of an 
appreciable degree of atrophy, purpura, depigmentation and follicular 
invol vernent. The lesions in many of the syphilitic cases have consistct 
of sharply circumscribed macules. Livedo racemosa has a charactcris ic 
appearance. Various combinations of macules, papules, puncta, amuse 
erythema and other lesions apparently may have the same ctiologtc 
background and many factors produce identical pictures, so that 
morphologic classification is not of great value. There is a mu 1 tip in > 
of causative conditions, and it may be this bombardment of the ie>o 
motor mechanism which accounts for the picture. Examination o 
detailed reports of US cases of generalized telangiectasia and *1 ” 

own cases prompted the author to support Lanecplaines’s three , 
theories — neurogenous, mechanical and toxic — to account for a" ti'-tvc 
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types of cases. The essential histopathologic observations in 3 cases 
were dilatation and proliferation -of capillaries in the corium, usually 
most evident in the subpapillary zone. When a mechanical factor pre- 
dominates, endarteritis and periarteritis will be present. In the list of 
presumably causal agents, syphilis is foremost: Fournier included 
peripheral vascular dilatation as a stigma of congenital syphilis. One 
case of the author’s was suggestive of congenital syphilis but the most 
evident causative agents were prolonged pyogenic infection in two and 
neurogenic factors in the other two. Capillary microscopic examination 
showed vessels to be definitely dilated in these four. In the second type, 
(nonhereditary and nonfamilial) 9 cases were found described in the 
literature and 1 of the author’s came in this group, but was probably 
an example of indirect inheritance. The only distinguished feature 
of these nonfamilial cases is the tendency to anemia because of repeated 
attacks of epistaxis. Livedo racemosa is a passive, and stasis hyper- 
emia, consisting essentially of bluish-red, tree-shaped or netlike, usually 
slightly elevated lesions from 1 to 2 cm. broad. In the 55 cases of this 
type found in the literature, syphilis and tuberculosis are the main 
etiologic factors. Ehrman believes the condition always follows cutis 
marmorata; and he is supported by many other authors. Microscopic 
studies reveal a considerably higher percentage of inflammatory altera- 
tion, than in the general group. This with the predominance of infec- 
tious causes lends weight to the belief that the organic changes, viz.: 
fibroblastic proliferation and thickening of the intima of the dilated 
vessels, are due to infection. In the author’s 2 cases, 1 was distinctly 
neurogenic in origin and the other due to numerous respiratory infec- 
tions. A ready reference outline for intensive study is presented, which 
if followed will practically always elicit the causative factor in every 
instance. 


Nonspecific Stimulation Therapy, Wassermann Reaction and Syphilis 
Therapy with Living (Malaria) and Dead Lipoid-albumin Compounds. 

— Schumacher (Am. J. Syph., 1 926, 10, 432) believes that treatment 
with lipoproteins (lipoid-albumin compounds) is specific therapy in a 
biochemical sense, possessing definite spirillicidal properties. Adminis- 
tration of lipoproteins leads to the production in the system of lipo- 
proteolytic ferments, the presence of which Schumacher was able to 
demonstrate in previous experiments with yeast (using a yeast-lipoid 
acid and basic yeast albumin). These ferments not only attack and 
destroy kindred lipoid-albumin compounds but also attack the lipo- 
protein of the Spirochseta pallida. Milk contains ample quantities of 
lipoid-albumin compounds; such therapy cannot be now considered 
nonspecific stimulation therapy (even if so in a bacteriologic sense). 
Development of lipolytic ferments is not always accompanied by a 
concomitant positive Wassermann reaction while the latter always 
turns positive after a preliminary treatment with lipoid-albumin com- 
pounds. As the Wassermann reaction may be considered a nonspecific 
biologic symptom of s.yphilis, the above phenomenon suggests that it is 
the result of a systemic defensive reaction. The presence of spirochetes, 
that is, the presence of living lipoid-albumin compounds, does not cause 
a production of lipoproteolytic ferments. This is proved by the fact 
that in the newborn the system is frequently flooded with spirochetes. 
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while the Wassermann reaction is still found to be negative and even 
Wassermann himself had corresponding negative findings with the 
injection of pure cultures of spirochetes. Only the development of 
dead tissue lipoid-albumin compounds, as a result of the activity of the 
spirochetes, initiates the production of lipoproteolytic ferments. As to 
the mode of action of various antisyphilitic agents, arsphenamin exerts 
a direct action upon the spirochetes. The effect of arsphenamin in 
animal experimentation is known to be increased if it is administered 
simultaneously with lipoid-albumins. Mercury and bismuth act essen- 
tially indirectly, increasing cell activity which causes an increased pro- 
duction of lipoproteolytic spirillicide ferments which then attack the 
spirochetes with more intensity than the cells could without this metallic 
stimulation. The author believes mercury to be the more efficient. 
As the spirochetes gradually succumb there is further production of 
autogenous tissue lipoid-albumin compounds. As the activity of the 
spirochetes in the diseased tissue ceases, the Wassermann reaction 
becomes negative. The mode of action of iodine still lacks a satisfactory 
explanation. Malarial therapy is effective because extensive destruc- 
tion of red blood corpuscles results in the development of autogenous 
lipoid-albumin compounds similar to those which occur following syphi- 
litic infection of a tissue. The spirochetes in the brain and cord cannot 
be influenced by arsphenamin as the arsphenamin base is previously 
bound by the central nervous system, which is rich in lipoproteins. 
Mercury or bismuth have no worth-while effect in central nervous 
system degeneration owing to a lack of tissue reaction. An attempt 
to achieve the same favorable therapeutic results as with malaria infec- 
tion, by repeated injection of dead lipoid-albumin compounds, seems 
desirable. In view of the present knowledge of the spirillicidal efTect 
of lipoproteolytic ferments, Schumacher insists that in the future, the 
earliest possible arsphenamin treatment should be followed by mercury 
in combination with a suitable lipoid-albumin therapy. This will 
secure indirectly, via the body cells, the devitalization of those spiro- 
chetes which escaped the salvarsan base. 


OBSTETRICS 
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The Incidence of Dental Caries in Pregnant Women.— The prenatal 
cam of the obstetrical patient has for ninny years been attracting v> ■' * 
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spread attention, and dental caries in the pregnant woman has been a 
very important factor; onfy pregnancy is considered a causative factor 
by Ziskin (Am. J. Obsi. and Gynec., 1926, 12, 710). He covers a large 
number of cases and gives 25 per cent as number of pregnant cases seen 
from 1922 to 1925. The age of the patient averages between fifteen and 
forty-five years and for convenience were divided into six age divisions. 
The findings were given in tables and diagrams. Table I shows the 
distribution of cases according to the various ages, and shows the 
peak of this curve is at the age of twenty-one years. Table II shows 
a rise of carious teeth and general tendency for the occasion of caries 
with the increase of age. There is also a general tendency in Table III 
to the increase of caries with the rise in age. The final analysis given 
in Table V of the general hospital group and pregnant cases shows that 
the incidence of caries and missing teeth was actually higher in the 
hospital group than in the pregnant group but that there is undoubt- 
edly an important factor in pregnancy in relation to the dental mani- 
festation or caries and disease of the teeth. 


Suppression of Urine in Connection with Pregnancy.— Hirst (Am. 
J. Obst. and Gyncc., 1926, 12, 673) deals with the types of anuria met 
with during pregnancy and the puerperal state. Anuria due to kidney 
degeneration (idiopathic anuria), suppression due to urinary calculus 
and last ureteral edema. The first type usually accompanies the late 
gestational toxemias with or without accompanying nephritis. Anuria 
with these instances is not always accompanied by complete suppres- 
sion. Second, chemical poisoning, and third, degenerative nephritis. 
Since the introduction of mercurochrome intravenously, attention has 
been directed to the possibility of an accompanying suppression. 
Third, degenerative kidney changes unquestionably due to the metab- 
olic poisoning produce the suppression. The second series of sup- 
pression is attributed to renal calculus and its associated edema. The 
third type is represented with cases of eclampsia, all associated with 
hydronephrosis with mild or severe ureteral dilatation and edema. 
The average urinary output following the normal delivery is given as 
from 29 ounces the first day, increasing daily, until the fifth day, at 
which time the urinary output rises to 36 ounces or more, and it is 
pointed out the importance of keeping accurate record of the urinary 
output, regardless of the intake of fluid until lactation has become 
definitely established. . 

A Case of Placenta Accreta.— Forster ( Canadian Med. Assn. J., 
1927, 17, 204) shows the rarity of tin's complication of pregnancy. 
Tolak has estimated its instance to be about 1 case in 6000. This case 
occurred in the Montreal Maternity Hospital, over a period of six years, 
covering 8000 deliveries. In the normal placenta the decidua is every- 
where interposed between the villi and the uterine musculature. Its 
existence in this relation is of the greatest value, as it makes possible 
the separation of the placenta from the maternal structures. The 
article and case report emphasizes the fact that when the placenta 
fails to deliver in the third stage of labor two conditions may exist— one 
where the placenta is retained in the birth canal, at which time there 
will be bleeding and the descent of the cord with the ascent of the 
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fundus of the uterus well contracted to a higher level in the abdomen. 
In the presence of a placenta accreta the placenta has not separated from 
the uterine wall, there would be no bleeding and uterine contractions 
would still be felt. The placenta accreta is the result of the absence 
of the decidua at the placental site. Hence the placental villi pene- 
trate the uterine musculature, causing the placenta and uterine wall to 
become one structure and making separation of the placenta from the 
uterine wall utterly impossible. The predisposing factors in placenta 
accreta are obviously those wluch lead to the destruction of the uterine 
mucosa, such as repeated or too vigorous currettage, endometritis, 
submucous fibroid and previous manual removal of the placenta. If 
any of these etiologic factors be present in a given case one must be 
prepared to deal with such a complication of the third stage. Finally, 
if no line of cleavage can be demonstrated the patient, having been 
given an anesthetic, a hysterectomy is indicated and should be done 
promptly. 


Studies in Sterility in Women. — John Osborn Polar (Svrg., Gijncc . 
and Obst., 1927, 44, 520) claims it is the purpose in this article to bring 
forth a collective review of this subject. The author classifies the types 
of sterility, points out the chief etiological factors, suggests methods of 
arriving at a correct diagnosis and correlates the present methods of 
treatment. Sterility is classified into Absolute and Relative. Absolute, 
in -which impregnation is impossible due to defect either in the avenue 
of transit or the absence or defective organs of reproduction themselves. 
Relative sterility: when the woman does not conceive under normal 
conditions during the first year of her married life, possibly fetalism, 
infantalism and endocrine deficiency. A woman is considered sterile 
after seventeen months of married life when no contraceptive measures 
have been employed. Secondary sterility is the result of birth trau- 
matism following child or infections of Neisserian origin. There are 
five basic requisites to conception and the healthy development of the 
ovum: (1) Healthy active spermatozoa deposited by coitus in the 
posterior fornix or on the cervical portio; (2) a perfectly matured ovum; 
(3) a patent tubouterine tract; (4) a normally developed corpus; (5) 
normal secretions in both man and woman with biochemical reactions 
which are compatible. The male must be excluded as a causative factor 
and developmental defects of the woman determined, such as imper- 
forate hymen, rudimentary vagina, total absence of the genital organs, 
long conical cervix with pin point os, cervical nnteflexions, rctroposi- 
tions of the uterus, retroversions of the uterus or infravnginal hypor- 
tronhv of the cervix. Congenital anomalies in malformation of the 
uterus excessive length and tortuosity of the tubes and hypoplasia 
of the’ ovaries and the endocranial characteristics of the individual. 
Coupled with these in the secondary sterility are the relaxed vaginal 
outlet, varving degrees of descensus, laeern <ons of the ccmx extending 
through fiie external os, retroverted sulnnvolutcd uterus, hud- 
cervicitis, acute or chronic, has a far reach, ng pathology. As-mc, atari 
uterine lesions as intramural and submucous tumors edema, atrophy 
and hvpertrophv of the endometrium all have them influence on i»£,bh- 
conception. The very essential factor to be mns .ro! sfer.hty 
Jhe question of ovarian function. Hyi-phwa of the ovanrv, mwm- 
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cystic formation or thickened tunic will not infrequently prevent con- 
ception. The author quotes from Rubin that primary sterility in which 
contributory causes including those in which the husband might be 
responsible is of a definite diagnostic value. Primary sterility in which 
the patient is known to have passed through pelvic infection. Sterility 
following abscess complicating a puerperium. Sterility in which the 
patient has had a peritonitis of appendicular origin. One child sterility 
without history of infection. After the surgical removal of pyosalphinx 
or hydrosalphinx. Unilateral ectopic pregnancy, the patency of the 
remaining tube determined. After salpingostomy. Tube ligation, tied 
or severed tubes following multiple myomectomy when the ostium of 
the tube has not been determined. Following long standing in which 
the clinical diagnosis of fibroids or chronic disease of the adnexa. The 
therapeutic tube insufflation to determine the patency of the tubes. 
There are many unsolved problems in the study of sterility, that cures 
are brought about often accidentally but a thorough physical and bio- 
chemical study and thorough understanding of the female organs of 
reproduction are essential in dealing with this social, economic and 
ethical problem. 
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Operation for Lacerated Anal Sphincter. — The procedure for the cure 
of an extensive laceration of the anal sphincter which has given much 
satisfaction to Sistrunk {Ann. Surg., 1927, 85, 185) begins with a 
curved transverse incision just above the anus or along the vagino- 
cutaneous margin. The levator ani muscle is isolated and sutured over 
the anterior rectal Avail, as in an ordinary perineorrhaphy. The ends 
of the external sphincter which are often widely separated are isolated 
and sutured to the levator ani, the ends being brought together as 
closely as possible without too much tension. If sutured under too 
much tension, satisfactory healing will not occur, as the tissues will 
slough and the sutures fail to hold. The ends of the muscle are usually 
brought close enough to close the anus so that it fits snugly around an 
index finger introduced into the rectum. The wound is left open and 
packed with iodoform gauze, as is done in operations for rectal fistula. 
The gauze is usually held in position by a suture placed through the 
edges of the skin and loosely tied in such a way that the edges of the 
skin are left wide open. After seven or eight days it may be removed 
and a healthy granulating surface usually results which slowly heals. 
The scar tissue which forms in the healing process unites the edges of 
the •sphincter fairly satisfactorily. If the nerve- supply to this muscle 
is uninjured, the patient usually develops normal control; if it has been 
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injured, normal control will not be gained but the patient will usually 
be able to close the external sphincter voluntarily by elevating the 
levator and through efforts to close the vagina or to lift the rectum 
upward. Through this voluntary effort patients are usually able to 
control feces and gas and thereby obtain great mental relief. ' Sistrunk 
claims that this operation gives better voluntary control than the 
ordinary operation in which the sphincter ends are merely sutured 
together but are not sutured to the levator ani muscle. 


The Carbon Monoxid Menace and the Cancer Problem. — Many 
and devious have been the scientific paths traveled by experimenters 
and research workers in the solution or attempted solution of their 
problems. This is perhaps nowhere better exemplified than in the 
present status of the cancer problem, which is being attacked from 
innumerable angles. For example, Luden ( Canadian Med. Assn. J., 
1927, 17, 43) who is associated with the cancer research division of the 
Mayo Clinic has been considering the relationship of the carbon mon- 
oxid menace and the cancer problem. Of course, he realizes that it 
would be absurd to look on carbon monoxid as a so-called cause of 
cancer. • We do know however, that cancer is on the increase and that 
the contamination of the atmosphere by carbon monoxid is becoming 
more and more a hazard of urban life. Furthermore, that the relative 
oxygen deficit caused by inhalation of the deadly gas is capable of 
upsetting the normal body chemistry, is amply proved by the after- 
effects, the diversity of which seem explicable only by a locus minoris 
resistcnticc in the victim. The exact chemical disturbance required 
to promote abnormal cell proliferation has not yet been discovered but 
the chemical aspects of the cancer problem are no longer deemed the 
day dreams of deluded enthusiasts. 


Roentgen Ray Treatment of Pelvic Tuberculosis. — In a follow-up 
study of 32 patients with pelvic or abdominal tuberculosis over a period 
of from two to six years following treatment by the Roentgen ray at 
the Mayo Clinic, Ford (Minnesota Medicine, 1927, 10, 32) states there 
were definite evidences of improvement in GO per cent of the cases. 
The continued well-being of patients suffering from tuberculosis is 
dependent on many hygienic factors, avoidance of overfatigue and 
freedom from intercurrent infections. Although Ford is identified with 
the Section on Roentgen Therapy, lie concludes from the statistics of 
this small group that Roentgen therapy in itself has apparently not 
increased the percentage of continued cures in these cases over that 
obtained by other methods. However, Roentgen ray treatment, from 
its average tendency toward amelioration may well be considered a 
it . .1 " t 1 . 4 1 « nrni I frti friii! in cases of abdominal or nelvic tuber- 


pelvis it has been our experience 

remain well for many years after the : primary focus of infection .in the 
pelvis has been removed, and it would be well for the reader not to cor - 
kier the value of Roentgen ray therapy until after the patient has had 
the chance of eradication of the local disease by an abdominal o^ratem 
If the general condition does not improve follow, ng such operation, as 
it general! v does unless the ease is ,n the late stage Roentgen thinn 
may then be of great aid in bringing about the desired result. 
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Radium Treatment of Uterine Cancer. — One of the few available 
reports of the clinical results of radium therapy which have come from 
Japan in recent years is that of Ikeda ( Zentralblait f. Gyn., 1927, 51, 
407) of Saga. His opinion and results are worthy of attention, backed, 
as they are, by an experience of twelve years in radium therapy. He is 
so well satisfied with the results obtained by this newer method of 
treatment that he has completely discarded both the vaginal and the 
abdominal cancer operations. In the period from 1915 to 1923 he 
treated 432 cases of cancer of the cervix and 18 cases of cancer of the 
uterine fundus. Of the 432 cervical cancers which were irradiated, 198 
(45.8 per cent) are still alive. He has been impressed with the fact that 
most of the recurrences occur between the end of the first and the end 
of the second year, although, of course, some occur as late as eleven 
years after treatment. There were 2 cases which died from septic 
peritonitis following irradiation, so that he places the primary mortality 
of this form of treatment at 0.4 per cent. His technique consists of the 
application of 100 mg. of radium bromid into the cervical canal and 
200 mg. against the portio in the vagina for twenty-four hours. This 
is repeated in the same or smaller dosage after from one to three weeks. 
In 4 cases the carcinoma was complicated by a myoma and in these 
cases the myoma was greatly influenced by the irradiation, the menses 
■ ceasing and the tumor decreasing in size. In 7 cases the carcinoma was 
complicated by a pregnancy. Two of these aborted at two and three 
months respectively during the course of treatment and later died at 
home. The other 5 cases were in the latter half of pregnancy and went 
to term and had normal deliveries of normal children. Three of the 
women subsequently again became pregnant and were delivered at 
term but all three died of hemorrhage. On this account as well as on 
account of the scar tissue which forms in the birth canal following 
irradiation, Ikeda believes that such patients should always be delivered 
by Cesarian section. _ 
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The Surgical Treatment of Vertigo due to Changes in the Endo- 
lymphatic Sac. — Any contribution to our understanding of that most 
harassing symptom — vertigo — is worthy of note. Having learned that 
vertigo can be caused by increased pressure in the saccus endolym- 
ph aliens, Poktmann ( Pressc med., 1920, 34, 1035) reports the recovery 
of two such patients following opening of the internal ear by a technique 
which he describes. The increased pressure can be caused by compres- 
sion of the sac from lesions of the meninges, cerebellum or lateral sinus. 
In addition to such intracranial complications, local inflammatory 
processes, usually of a serous nature, in the sac may produce sufficient 
pressure to cause the phenomenon. 
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Irradiation of Diseased Tonsils— Scal (Med. J. and Rcc., 1926, 
124, 873) describes a method, which was developed by Muir, of treating 
tonsillar hypertrophies with removable platinum Radon seeds. By 
means of an implanter, which the author describes and illustrates, the 
seeds are introduced into the central area of the tonsil so that radiation 
is distributed equally. The Radon seed is filtered by 0.3 mm. of 
platinum, which screens the caustic beta rays and obviates burning, 
with its consequent necroses and sloughing. At the end of four days! 
the seeds can be removed by grasping a 2 cm. thread which is attached 
to them at the time of implantation. The author emphasizes the 
absence of pain, anesthesia, hospitalization, disability, shock and other 
systemic reactions as advantages of this method. He says that only 
one treatment is necessary and concludes “that in the implantation of 
removable platinum Radon seeds we have at present an adequate sub- 
stitute for tonsillectomy in those cases where surgery is, for any reason, 
contraindicated.” 


Observations on Hearing-Acuity for Bone-transmitted Sound.— 
Having demonstrated that bone-transmitted sound follows at least 
part of the pathway to the labyrinth taken by air-transmitted sound, 
tli at the acuity for air-transmitted sound is not necessarily a criterion 
for the bone-sensitivity, or vice versa, that in Paracousis willisi the 
deafened do not really hear better in a noisy place, but rather normal 
persons do not hear so well, Pohlman and TCranz (Proc. Soc. Expcr. 
Biol, and Med., 1927, 24, 456) give further observations on the hear- 
ing acuity for bone-transmitted sound in two subjects. After extensive 
study, using various test conditions, 'they found that the acoustic fan 
seemed to be a method available to otologists, in determining the acuity 
for bone-transmitted speech. The acoustic fan is made of flexible hard 
rubber, fitted with a string which serves to pull the surface of the fan 
into a bowed or bent form and maintain it in this position. The fan 
is held by the handle with the top of the fan bent toward the. person 
and the upper edge held firmly between the teeth. The authors also 
state that “ if the diagnosis in the case reported by Sabine (Laryngo- 
scope, 1921, 31, 819) is correct, then the fan may be employed as an 
aid to the diagnosis of stapedial fixation.” 
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(Am. 3. Roent. and Rad. Ther., 1925, 14, 381) give particular attention 
to the pathology and roentgenologic diagnosis. The roentgenographic 
appearances of the first stage are characterized by an increase of the 
hilum shadows of the central zone, thickening of trunk shadows of the 
mid-zone and increased prominence of the linear markings of the peri- 
pheral zone. Large tracheo-bronchial lymph nodes are common. 
Because of the lymph drainage, the outermost basal trunks are not so 
markedly affected as the more mesial ones. In this stage interference 
with diaphragmatic movement is not so noticeable. These changes are 
brought about almost entirely by fibrosis or lymph blockage. In the 
second stage there is a typical mottling throught the lungs caused by 
small fibrotic nodules, varying in size from a pinhead to a pea, first 
seen as a rule at the root on the right side, with the mottling more 
marked on this side until it is generalized on both sides, when this 
difference becomes less marked. Increased air-intake may account for 
this right side predominance. The apices and bases are always less 
involved. The definition of the nodules varies with the quality and 
quantity of dust and the rate of fibrosis. In the second stage there is 
definite interference with diaphragmatic excursion. Except possibly in 
metallic dust fibrosis, the cause of the nodular shadows is the fibrosis 
rather than the pigment content. A superimposed tuberculosis in the 
second stage of pneumonoconiosis may be quite difficult of differentia- 
tion, but the fact that in this stage the apices are relative^ clear and 
only lately involved helps considerably. The third stage the authors 
describe as one characterized by a diffuse fibrosis which can be divided 
into three appearances: The first, a coalescence of large nodules into 
larger masses. Secondly, a more or less diffuse fibrosis with evidence 
of definite nodules still present, simulating pulmonary tuberculosis very 
closely. The third is one of massive fibrosis appearing as extensive 
pulmonary consolidation, usually one area in each lung or more than 
one, or occasionally unilateral. These masses are usually well within 
the lung but may extend to the periphery, with thickened overlying 
pleura. The diffuse fibrosis of the third stage is likely a result of con- 
glomeration of the small nodular fibrosis of the second stage or an 
advanced interstitial fibrosis or both, with one more marked than the 
other. A review of literature shows that tuberculosis is an' important 
factor coincident with pneumonoconiosis, and although in some instances 
it may seen less progressive in this condition than in more normal lungs, 
most series show a definite increase in tuberculosis in silicotic lungs. 
There does seem to be some protection against tuberculosis in coal 
miners, at least the incidence is much lower than in other miners, but 
the cause is yet not satisfactorily explained. In their study of the 
different dusty industries, the authors found that where the dust con- 
tains a large amount of silica the silicosis developes more rapidly, and 
the incident tuberculosis is more dangerous. In granite cutters the 
changes appear early and these have been extensively described by 
Jarvis. In potters the silicosis takes place more slowly than in hard 
rock miners. In metal grinders pneumonoconiosis may develop early, 
but whether this is due to metallic dust or dust of abrasives is yet open 
to question. There are definite cases recorded of metallic dust fibrosis. 
In brick workers the fibrosis varies considerably according to the type 
of brick made, depending again upon the silica percentage of the 
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materials. A cement factory is very dusty but relatively harmless 
because of the low silica percentage. Asbestos workers are subjected to 
much dust, with rather high per cent of silica, and the fibrosis is more 
marked and rapid. Carborundum dust consists of very fine particles, 
so is suitable for cellular disposition, but opinion still varies as to the role 
it plays in pnuemonoconiosis. Lime dust is soluble in the body fluids, 
therefore causes very little fibrosis. Organic dusts may produce some 
fibrosis, but this possibly is due to their inorganic content and action as 
irritants to the lung tissue. 


Congenital Diaphragmatic Hernia with a Report of Seven Cases with 
Autopsies.— Congenital hernia of the diaphragm was reported as early 
as 169S. Prior to 190S the condition had not been recognized during 
life in more than ten instances. Unger and Speiser (Am. J. Rocnt. 
and Rad. Therap., 1926, 15, 135) discuss three varieties: (1) False 
congenital, by far the most common, where the contents pass directly 
through a congenital opening as through a dilated normal opening; 
(2) true congenital, where a definite sac made up of a thin layer of 
pleura and a layer of peritoneum precede the hernial contents into the 
(borax; (3) diaphragmatic eventration, a condition of chrome, idio- 
pathic, unilateral elevation of the diaphragm. The false result from 
an impediment of the normal closure of the diaphragm during intra- 
uterine life. Certain regions are commonly the site of congenital 
hernias, due to an arrest or defect in development: (1) A triangular 
area between the pars stemalis and pars costalis (Larrey’s space or 
foramen Morgagni)! (2) A space on either side between the pars 
vertebralis and pars costalis (foramen Bochdaleki); the most plausible 
theory is that of Laterjet and Jaricot, that that portion of the diaphragm 
is the last to close, is the most poorly vascularized and only a slight 
degree of abnormal pressure here -would suffice to cause nutritional 
disturbances with a resulting arrest of development. (3) The open- 
ing through which the sympathetic nerve passes. (4) At the hiatus 
esophagus. The left half of the diaphragm is most commonly involved. 
Roentgen ray examination will differentiate between eventration and 
hernia- in the former the abdominal content will always be below the 
diaphragm Nearly half die at birth or shortly afterward, some live 
for a few months or years but suffer chronic embarrassment of respira- 
tion, while others show few definite symptoms during life. 


Roentgenologic Exploration of the Bronchial Tubes with Iodized Oil 
(Lipiodol). — Lipiodol is vegetable lod.zcd oil, containing 40 per cent of 
■ i- a M.nmiVa! compound in which the halogen cannot he 

detected Fortier (, lading 1020, G, 303) 

actecte j . "fnnation of its being tolerated in the cavities of 

“dy “ ittntS „"X »di„. WW, „ 6 c ,, W .t 

t becomes brownish, this change denoting deposition and l.bem- 
: , f curb condition it should not be used. In January, 

mim°j r .,vitics of tlie spine, epidural and subarneli- 

19-.., following its - - I tf|!f . ratw ] by the respiratory mucous 

mid spaces, it was found to e . . ^ fiJms of t ).e bronchial 

nembranc, and, Injected into the bronchia! 

ut’S.lpVdoMs "quickly absorbed; shadows are seen immediately 
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after injection and gradually .disappear during the following days. 
Part of the oil is expectorated within a few hours; the remaining part 
is absorbed by the mucous membrane. The daily elimination of iodin 
during the first fortnight is about 2 cgm.; the last part, about one-tenth, 
is visible on roentgenograms for several weeks. Poliowing intra- 
tracheal anesthesia, 20 to 40 cc. of lipiodol, warmed to body tempera- 
ture, are injected. The injection is performed by use of a long, curved 
catheter, the end of which must be pushed down through the glottis 
into the trachea. Por the exploration of the base of the lungs the 
author puts the patient in the sitting position, for the middle lobe the 
recumbent position and for the apex the recumbent position, the nearer 
shoulder being as low as possible. In most cases it is better to explore 
one lung at a time. Roentgenograms in different positions and stereo- 
scopic views should be taken as soon as possible after the injection of 
the lipiodol. Coughing commences after twenty minutes and roent- 
genograms taken after several coughing spells have lost their accuracy. 
The injection may be repeated as often as necessary. The subglottic, 
with a curved needle stuck directly into the trachea in the midline of 
the neck; the Iaryngoscopic, a gum or metallic catheter introduced into 
the trachea; the bronclioscopic methods are also used. The method is 
• indicated when : (a) A deviation, stricture or abnormality of the 
trachea is suspected; (b) the diagnosis between phthisis and bron- 
chiectasis is difficult in patients with a long-standing pulmonary dis- 
order and chronic expectoration; (e) after a vomica, which indicates a 
cavity in communication with the trachea; (d) to determine the origin 
of thoracic fistulas; (e) in all cases where other clinical and laboratory 
methods fail in a clear diagnosis. Deviations of the trachea may be 
differentiated from open cavities; the presence of a lung tumor does 
not allow the lipiodol to enter the corresponding bronchi; the absence 
of penetration of the lipiodol into a lobe is an aid in the diagnosis of 
marked pathologic change. In cases of lung compression by a thoracic 
or pleural growth the stoppage of the lipiodoUn the lobules and bronchi 
at the periphery of the growth is characteristic. The cavities of the 
lung may be localized exactly, their shapes and volumes clearly deline- 
ated, provided they are in communication with the bronchial tubes. 
The method has been most useful in the diagnosis of bronchiectasis, 
particularly in showing pathologic changes hidden by the heart shadow. 
After therapeutic pneumothorax exploration with lipiodol may give 
information, in pleural adhesions showing whether these are plain 
membrane, or contain fragments of lung; in the latter cauterization ' 
is contraindicated because of ensuing fistulas. Accidents are rare; 
some few patients showed a transitory iodism. This can be avoided 
by having the patients expectorate and not swallow the oil when 
coughing. Contraindications include hemoptysis, in which a few days 
should elapse before injection. The injection is not to be attempted 
in febrile, tuberculous patients. Only the transglottic method should 
■be used in patients with pulmonary gangrene or any anaerobic infection 
of the respiratory tract. The administration of lipiodol has benefited 
patients with much expectoration, decreasing the quantity of sputum 
for weeks and even months, and it is to be hoped that a certain thera- 
peutic result may be produced by this harmless and powerful local 
iodin treatment. An experience of four years has proved it to be 
harmless and in some cases of therapeutic value. 
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A Search for an Ideal Antigen for Therapeutic Immunization. —The 
many disadvantages of the antigens used in therapeutic immunization 
have stimulated the search for more ideal substances. The work of 
Besredka with his theory of local immunity is well known. This author 
used in dressings as well as for injections bacterial vaccines or culture 
filtrates, and the immunity developed was not accompanied by dernon- 
> strable antibodies. More recently Horder and Ferry (Brit. Med. J., 

' 1926, 2, 177) have reported certain clinical results with “ectoantigens” 
or “immunogens.” This is the centrifugate of a bacterial suspension. 
The best results were obtained with suspensions of cultures of twenty- 
four hours or less. The work is largely based upon earlier experimental 
studies undertaken by Ferry and Fisher (Brit. J. Expcr. Path., 1924, 
5, 1S5; Lab. and Clin. Med., 1925, 10, S17) following Horder’s sug- 
gestions and the details of the investigation are to be found in these 
articles. The nitrogen content of the nntigens is very low and high 
titer antibodies (agglutinin and complement-fixing bodies) arc devel- 
oped in the animal body, thus differing from the findings of Besredka 
and his school. These antigens are not believed to he exotoxins or 
endotoxins, but rather some form of solution of the ectoplasm of the 
bacteria. They arc, moreover, practically nontoxic. Promising results 
have been bad with antigens of this type for streptococcus, pneumo- 
coccus and gonococcus infections. The authors also review very con- 
cisely the various types of antigens which have been used for therapeutic 
immunization. 


Reinfection with Tubercle Bacillus in the Guinea Pig.— The prob- 
lem of reinfection in tuberculosis has received much attention for 
many years. Pabaf ( Compt . rend. Soc. de bio!., 1926, 95, 11S2), con- 
tinuing his previous work on the same subject, inoculated one series 
of guinea pigs with 0.001 mg. of Bacillus tuberculosis each day for 
fifteen days and another series with the same daily dose for eight days, 
then an interval of eight to sixteen days und n further eight . days of 
inoculation. All the animals received the same total dose (0.0k. mg.). 
A difference in the time of death indicated that the interrupted inocu- 
lations were more rapidly fatal than the continuous. The deaths under 
interrupted treatment were as follows: In the first month, 6; . unng 
the second, 32; in the third, 15; in die fourth, o; as contrasted w.tj, 
d os; Slowing the continuous treatment, viz: In the first month, 
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in the second, 12; in the third, 10; in the fourth, 2G; in the fifth, 3; 
in the sixth, 5. _ The author points out that these results conform 
with the inhalation experiments of Grysez and Petit-Dutaillis, which 
demonstrated that repeated but continuous inhalations are less danger- 
ous than a single massive inhalation. They are also parallel with the 
clinical fact that contacts with tuberculous parents, interrupted and 
then repeated, are more dangerous for the infants than contacts just 
as long but continuous. 


The Anatomical Structure of Tubercle from Histogenesis to Cavity. 
— In a review upon the development of tuberculous lesions. Krause 
(Am. Rev. Tuber., 1927, 15, 137,' points out that the tubercle bacillus 
of various sources is able to live and multiply in the tissues of a variety 
of animals. This organism is at the same time highly resistant to out- 
side influences because of the protection afforded by the high lipoid 
content. This lipoid is in the nature of a wax combined with protein. 
When they settle in the body for the first time, the tissues react to their 
presence by forming nodular tubercles. The reaction is one to the 
lipoids of the bacilli. Nodular tubercle is, therefore, a protective and 
conservative process, serving to wall off the tubercle bacilli, and set them 
apart from normal tissue. In fully 90 per cent of tuberculous infec- 
tions, the nodular tubercle performs its defensive function successfully. 
Nodular tubercle evolves slowly out of the proliferation of cells in situ. 
With the presence of nodular tubercle in the body, the tissues acquire 
the capacity of reacting to the protein of the tubercle bacilli. This 
changed condition of the tissues is called tissue allergy or hypersensi- 
tiveness. The aflergic reaction brings about nonnodular diffuse tissue 
changes. It is characterized by a rapid exudation of cellular elements 
from the blood to form acute inflammations and effusions. Tissue 
allergy too is a defensive and conservative process. Through prompt 
inflammatory responses, it serves to stay the more facile progression 
of tubercle bacilli that takes place in the body of the nonallergic animal. 
It fixes bacilli where they lodge. After infection has been accomplished, 
it serves as the body's chief instrument against the unrestrained dis- 
semination of infection. The inflammatory allergic reaction tends to 
stimulate greatly the powers of nodular tubercle to ‘form fibrous tissue. 
The tissues will also react to form tubercle around inert nonbacterial 
foreign bodies. They treat the extracted lipoids and dead tubercle 
bacilli in a similar manner. Structurally and anatomically such a 
result constitutes tuberculosis. But living tubercle bacilli lead to the 
development of a parasitic invasive reaction with potentially unlimited 
powers of extension and progression. When animals become tubercu- 
lous their allergic tissues respond to the dissociated proteins of tubercle 
bacilli (tuberculins) with acute inflammation and its sequelae (necrosis 
and fibrous tissue). Anatomically, both tuberculins and dead tubercle 
bacilli evoke the diffuse formations of tuberculosis. Tubercle formation 
may be looked upon as a composite effect of lipoids and proteins of the 
microorganism concerned. The disease tuberculosis is based upon the 
extension and progression and repetition of tubercle formation. The 
ultimate issue of every tuberculous focus turns upon the balance struck 
between central necrosis and fibrosis. Necrosis of tubercle is a result 
of allergy— a sequel of the inflammatory reaction. It begins centrally 
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and extends outward. Fibrosis is brought about through tire conversion 
of epithelioid cells of nodular tubercle into cells of fibroblastic type. 
It is greatly enhanced by the allergic inflammatory reaction as the 
latter subsides. It begins at the periphery and extends inward. From 
the point of view of bodily economy the most important element of 
tuberculous processes is the integrity and competence of their fibrous 
investments. They stand between interned bacilli and the body. They 
also stand between poisonous focal products and the body. 


Rupture of the Aorta and Dissecting Aneurysm. — SciiNunnEiN 
{Frank. Ztschr.f. Path., 1926, 34, 532) reports 3 cases of rupture of the 
aorta which were associated with dissecting aneurysm. In all there 
are about 300 cases in the literature. In all cases there are two features 
to be considered in regard to dissecting aneurysm, first the develop- 
ment of a passage through the intima into the middle coat of the arterial 
wall, and second the separation of the layers of the artery permitting 
of the development of a sac within its own tissues. In a certain propor- 
tion of cases the lesion in the intima admitting the passage of blood 
consists of an atheromatous erosion. Tliis condition commonly presents 
itself in advanced years. However, a certain proportion do not present 
a primary defect of the intima and this inner coat is torn tlirough owing 
to an unusual weakness of the media. At times this rupture is associated 
with undue strain thrust upon the artery, but again it may appear in the 
absence of undue intraarterial pressure. Two of the cases reported by 
the author belong to the usual type of dissecting aneurysm occurring 
in elderly individuals. The third case was that of a man aged thirty- 
eight years who showed the presence of a healed dissecting aneurysm, 
death' having occurred from cardiac weakness. The entrance to the 
dissecting aneurysm was through a tear immediately above the aortic 
valves. The author notes that a hyaline degeneration occupies some 
of the tissues of the media and may account for the weakness admitting 
of the production of the dissecting aneurysm. It is interesting that in 
this case a second and more recent dissecting aneurysm was also found. 
The author is unable to indicate the exact manner in which these dis- 
secting aneurysms make their appearance, although in all cases of this 
condition the' lesion is dependent upon an injury of the media. Ifc 
was unable to demonstrate the nature of these changes, and the con- 
ditions which brought them about. 


Concerning Experimental Fowl Sarcoma -During recent yearn, nu- 
merous investigators have been studying the principles involved in the 
ransplantation of the Rous chicken sarcoma. 1 Jus tumor can be very 
-1 x i from one an mal to another. It has also been found 

tnat tne xun T , reducing new tumors in fowl. Furthermore 

taming its capac.| ^ hc filtered giving rise to a clear 

m emulsion of this dO Pj) . ^ ^ results. Nakiiaka {Cent. J. 

filtrate v Inch like investigated this tumor powder and found 

,Wgc. Path., 192/, 39, 103)™™ K , t0 demonstrate cells 
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to 60° C., he no longer could demonstrate these cells in his .preparations. 
Upon making cultures in vitro of this powder he observed the presence 
of living cells extending in a radial fashion through the medium. He 
likewise observed that in 50 per cent glycerin emulsion intact living 
cells were still present. It is interesting that the tumor cells suspended 
in an emulsion will pass through a Berkefeld filter and can be demon- 
strated in the filtrate. The author further believes that the evidence 
as has been brought forward by some authors, of the presence of specific 
agents inducing sarcoma, is fallacious in the presence of living tumor 
cells in the material which was used. 
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Six Additional Cases of Laboratory Infection of Tularemia in Man. 

—Spencer and Parker ( Public Health Reports, 1926, 41, 1341) report 
6 new cases of laboratory infections of tularemia occurring at Hamilton, 
Montana. Only two of the 8 persons who became ill were engaged in 
handling infected laboratory animals or infected ticks escaped. In 
none of these cases was there any evidence of local lesion to suggest 
a site of entrance of the infection. The cases resembled typhoid fever 
more than anything else. ’ The diagnosis was established by serological 
means— agglutination of culture of Bacterium tularense. Eruptions 
occurred in 2 cases. Two cases had sore throat, 2 cases showed relapse 
after ten months and eight months, respectively. 


A Review of the Work of the United States Public Health Service 
in Investigations of Stream Pollution,— Frost ( U . S. Pub. Health 
Repts., 1926, 41 , 75) reviews the work on the sanitary aspects of streams 
over a period of about twenty-five years, since the beginning of sys- 
tematic studies. The fields of research and application fading to 
Federal authorities on one hand and to state and local authorities on 
the other are defined. It is pointed out that sewage from cities is 
usually discharged, without treatment, into streams. Generally, cities 
lower down drawing their supplies from these streams are able to 
effect satisfactory treatment by the application of recognized means 
of purification. It is predicted that in the future other measures will 
need to be taken as city populations continue to grow and the degree 
of pollution of streams becomes higher. The subject is complex from 
both scientific and administrative points of view. A comprehensive 
plan to meet the situation must be based on suitable data on: (1) The 
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quality of water delivered to consumers— certainly safe but not unneces- 
sarily rigid; (2) knowledge of reliability and efficiency of purification 
process; (3) knowledge as to degree of pollution furnished by various 
communities and the effectiveness of the operation of natural purifying 
processes. It is to furnish data on such questions that present studies 
are being directed. 

A Case of Tularemia in a Laboratory Worker. — Dieter (Public 
Health Reports, 1926, 41, 1355-1356) reports an additional case, making 
a total of IS now on record of laboratory of infection of tularemia. In 
the present case, the strain came originally from wild rats which were 
being examined for plague. In tin's case there was a local lesion on the 
finger which may have been the site of infection, though this was not 
proven. 


Degree of Mental Deficiency Resulting from Congenital Syphilis.— 
Dayton (J. Am. Med. Assn., 1926, 87, 907) finds the intelligence of 61 
patients with mental deficiency with congenital syphilis definitely 
above that in 1956 cases due to other causes. He states that when 
congenital syphilis initiates the pathologic process resulting in mental 
deficiency, the process is less severe, and a higher average of intelli- 
gence is attained than in cases with other causation. From the statis- 
tical point of view, congenital syphilis does not produce large numbers 
of cases of mental deficiency. When we consider the intelligence, con- 
genital syphilis does not produce a low grade of defect. Therefore, from 
both the quantitative and the qualitative points of view, congenital 
syphilis is not a serious factor in the production of mental deficiency. 


A State-wide Smallpox Survey in Tennessee.— Breeding and Lane 
(U. S. Pub. Health Rep., 1926, 41, 1511) report that in Tennessee small- 
pox has varied in the past ten years from 7.S per 100,000 in 1916 to 
139 in 191S, and 130 in 1924. In spite of laxity in enforcement of 
vaccination the incidence has not been so high as might have been 
expected. First-hand information was secured regarding the smallpox 
situation throughout Tennessee, the approximate number of immune 
persons, the cost of control measures, the sentiment of the county 
officials' and the general population with regard to vaccination, and 
the difficulties most frequently encountered by health officers in the 
enforcement of vaccination regulations. From an educational stand- 
point, the survey served to impress the gravity of the situation upon 
the local authorities and stimulated their interest. Although the 
exnected increase in the incidence of smallpox over the previous year 
did not occur, had it occurred and had intensive control measures been 
cna not oeei , . i . p accomplished and the closer contact 

necessary die e “g { t c department and local health authorities would 
made between tie StiUe ^ t of such measures. Although 

have greatly facilitated I tnc ^ Tenne5see is extr emcly low, 

the percentage of V CTs ' owering focal boards to enact such 
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tacts, of the inhabitants of a zone around the foci of infection, and of 
the school population with little or no opposition. Greater reliance 
should, for the present, be placed on educational measures to secure 
more widespread vaccination.. While the State health department 
should keep the local authorities informed and make suitable recom- 
mendations from time to time, with a State the size of Tennessee the 
ultimate solution of this problem, as well as of many rural health prob- 
lems, would seem to lie in the extension of wholetime county health 
departments. Smallpox offers no serious problem to counties with such 
departments. There seems to be a growing sentiment in the medical 
profession of the State, and especially among health officers, that quar- 
antine measures are often ineffectual and that persons refusing vac- 
cination on the grounds of restriction of personal liberty or otherwise 
should not be compelled to subject themselves to quarantine restriction. 
It is argued that such a course would emphasize the importance of 
vaccination and encourage its practice. Until, however, we can secure 
vaccination of all minors and irresponsible persons, until vaccination 
is an equal protection against the most severe as well as the milder 
forms of the disease, and until vaccination becomes an absolutely 
reliable procedure, with the use in every case .of a vaccine of unques- 
tionable potency and the most approved technique followed by a care- 
ful reading and an accurate interpretation of the result, the elimination 
of the strictest possible quarantine is inadvisable. 

A National Program for the Unification of Milk Control.— 
Frank (Pub. Health Rep., 1926, 41, 1583) reports on the progress in 
milk sanitation during several years. His own survey of milk-borne 
outbreaks for five years shows about 19 per cent in the United States. 
Enteric fevers stand first in number, followed by scarlet fever, diph- 
theria, septic sore throat, and dysentery. The advantages of uniform 
methods of control and uniform ordinances is pointed out, and the point 
stressed that in the variety now in vogue some might be wrong. It is 
held that conflicting methods of control have kept milk consumption 
below a desirable point. The relation of uniformity in requirements 
to interstate shipment is pointed out. Safe milk is defined as “both 
properly produced and perfectly Pasteurized’' which places two safe- 
guards between consumer and producer, as respects infectious diseases. 
It is recognized that practically ideal supplies are not to be had and 
provision is made for safeguarding three grades of Pasteurized milk and 
one of raw. 

The Radioactivity of Natural Waters.— Colltns (U. S. Pub. Health 
Rep., 1926, 41, 1937) a chemist of the Water Supply Division of the 
U. S. Geological Survey, states that all natural water is more or less 
radioactive and that this property is being exploited in some instances 
when in reality it is no more unique than the wetness of the same water. 
Results of laboratory tests on water are given. The following is the 
final paragraph: “The best available evidence based on scientific 
studies of the treatment of disease with radium emanation, on measure- 
ments of radioactivity of natural spring waters, and on the reported 
uses of the spring waters, leads to the conclusion that, up to this time, 
it has not been shown that the small amounts of radioactivity found in 
natural waters have any effect on the medicinal value of the waters.” 
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On the Postnatal Growth in the Area of the Optic Nerve in Albino 
and in Gray Norway Rats— H. H. Donaldson and C. C. Wang (from 
the Wistar Institute of the University of Pennsylvania). It is generally 
recognized that the visual apparatus in the 'albino rat is somewhat 
defective as compared with that in the gray Norway. To obtain more 
precise information along this line, the area of the cross-section of the 
optic nerve was determined from birth to maturity in both sexes of 
these two races. When the brain weight of the albinos is raised to 
that of the Norways it is found that the areas in the two races are alike 
The most marked distinction in area is between the sexes, the female 
optic nerve having a greater area in both races. The female eyeball 
is larger than that of the male, but the difference is not quantitatively 
sufficient to account for the difference in area. On the other hand the 
gray Norway, with larger optic areas, has smaller eyeballs than the 
albino, with smaller areas. An explanation of this relation is lacking. 
These observations show that albinism has not modified the area of 
the optic nerve in relation to the weight of the brain, but that in both 
races the area of the optic nerve is greater in the female. 


A Chemical Study of Thymus Involution. — Frederick S. Hammett 
(from the Wistar Institute of Anatomy and Biology, Philadelphia). 
The thymus of female albino rats 10, 20, 30, 40, 50, CO, 70, SO, 90," 
100, 115, 130, 150, 175 and 200 days of age was allowed to autolyse in 
normal saline buffered, to pH 7.4 at 37.5° C. for six hours. The initial 
and terminal amino acid-content was determined according to the gaso- 
metric method of van Slykc. It was found that the rate of autolysis, 
as determined by the percentage increment in amino acids per unit 
weight of thymus tissue, was increased during the period when the 
thymus was undergoing involution in the body. This suggests that 
thymus involution is an endogenously conditioned acceleration of pro- 
teolysis. The basis of the change in enzymatic activity has yet to be 
determined. 


The Relation of the Inorganic Constituents of a Ration to the Pro- 
duction of Ophthalmia in Rats.-J. II. .Tones (from the Department of 
Physiological Chemistry, University of I ennsylvamn School of Medi- 
cine) In a series of papers appearing since 1922, McCollum, rammomls 
and Becker have described the production of an ophthalmia in rats on 
diets containing what they thought to be sufficient amounts of vitamin 
A Tliev have" advanced various theories as to its r “ ust '- Jri . 1, "‘ first 
Taper 1 they thought it. was due to an improper balance of be inorganic 
Stncnts of the ret™. They ntWnpM to f * ™ 
mblicatioir that the eye trouble was m some v -a . • ; • 

lefieienev of vitamin B in addition to the mipmpe, ralt Lnl.me*. In 
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a third paper 5 these investigators believe that they have shown a con- 
nection between the assimilation of iron and the reproductive factor of 
vitamin E, both of which are associated with the eye trouble. They 
claim that if ferric citrate is used as the iron salt the ophthalmia does 
not develop, but if instead ferrous sulphate is used the animals fail and 
almost invariably develop sore eyes. However, if materials containing 
rather liberal amounts of vitamin E are added to the diet containing the 
ferrous sulphate the eye condition is cured. It has been repeatedly 
demonstrated that vitamin A is destroyed by oxidation. Since ferrous 
sulphate is a good catalyst for oxidation reactions at room temperature, 
it is possible that McCollum and associates were dealing with an actual 
vitamin A deficiency due to its disappearance from the ration by oxida- 
tion; the rate of oxidation being accelerated by the presence of ferrous 
sulphate. With this in mind experiments were begun in the fall of 
■1925 to test this hypothesis. The vitamin A in butter fat will remain 
potent almost indefinitely if the butter is kept in a solid mass and in a 
cool place. If, however, a small quantity of the butter fat is mixed with 
a dry ration, air can mingle with it intimately. Under these conditions 
it is possible that vitamin A could be destroyed by atmospheric oxida- 
tion. Destruction of the vitamin in this manner could be prevented 
in part by preparing the rations at frequent intervals. We have, there- 
fore, compared rations made up in quantities sufficient to last several 
weeks with those lasting only a few days. The feeding in each case 
was begun immediately after the ration was prepared. Itats which 
were fed the McCollum ration that was prepared in quantities sufficient 
to last about five days grew almost normally, and during a period of 
six months showed no signs of ophthalmia. Several of the females 
reproduced but none of the young lived more than one or two days. 
When, however, the same ration was prepared in quantities sufficient 
to last from four to six weeks, the animals gew for a while, then devel- 
oped sore eyes, lost in weight, and died about the tenth week. Ophthal- 
mia developed about two weeks sooner if the amount of ferrous sulphate 
in' the ration was doubled. When the salt mixture containing ferrous 
sulphate was reduced from the original level of 4.1 per cent to 2 per 
cent of the ration the animals grew for a longer time and ophthalmia 
made its first appearance in about eighteen weeks instead of eight. 
When, however, the ferrous sulphate of the ration was increased so 
that the animals which were fed the salt mixture at the 2 per cent level 
received the same amount of ferrous sulphate as those fed the salt mix- 
ture at the 4.1 per cent level, they developed ophthalmia in about eight 
weeks with subsequent loss of weight and death. These experiments 
indicate that this condition is not a hitherto unknown type of nutritive 
disturbance. Likewise there has not been demonstrated a relation of 
iron assimilation to any of the vitamins. Instead the condition is 
one of simple vitamin A deficiency caused by the oxidative destruction 
of the vitamin in the ration. The rate of oxidation is increased by the 
catalytic action of ferrous sulphate. 
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Tie Extension of the Debye-Hiickel Theory to Hemoglobin Solu- 
tions. — W. C. Stadie and E. R. Hawes (from the John Herr Mflsser 
Department of Research Medicine of the University of Pennsylvania). 
In a very dilate solution of a salt the laws for ideal gases hold: e. g. the 
osmotic pressure is P = R T C (C = cone.). In more concentrated 
solutions, i. c., 0.005 moles per liter, the simple laws do not hold. If, 
however, the concentration is multiplied by an activity coefficient f 
giving the activity, i. c., a = fC, then P = R T/C holds at all concen- ' 

(rations. , , . . . , ■ . 

This paper reports a study of the activity coefficient of the Incar- 
bonate ion in the presence of NaCl and hemoglobin. It was found 
that NaCI had an effect on the behavior of HC0 3 and hemoglobin had 
a similar effect and further that the various analogs of hemoglobin, 

• reduced hemoglobin, carbon monoxid hemoglobin, cyanhemo- 
giob’in, e tc., influenced the IIC0 3 differently, i. e., they had specific 
effects' The effect noted was a diminution in the activity coefficient 
/TfCO.i. To explain this effect of NaCl and the various hemoglobin 
pigments, the Debye-Hiickel theory of solutions was extended to pro- 
tein solutions. Debye and Hiickel, two mathematical physicists at 
Zurich published in a series of papers (J 923-1926) a theory which 
explains in a highly satisfactory manner the behavior of concentrated 
salt solutions. For example, it enables one to calculate (within limits) 
such properties as osmotic pressure, membrane equilibria, solubilities, 
etc provided one knows (1) the diameter of the ions of the salt and 
U) the dielectric constant (capacity to absorb electricity) of the solvent. 
The behavior of the bicarbonate ion as expressed by the activity coeffi- 
cient was found to be in accord with the theory and the data allowed 
of the calculation of the (1) size of the bicarbonate ion and (2) the 
dielectric constant of the hemoglobin solution. In general the calcu- 
lated ion size agreed with independent measurements but there is msufli- 
dent data at hand to check the dielectric constants obtained. 

The Rate of Penetration of the Erythrocyte by Certain Substances.- 
M. H. Jacobs (from the Department of Physiology, University of 
Pennsylvania, Philadelphia, Pa.). 
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Makes metabolism tests as easy 
and as accurate as a blood count 

Ask for Details 

TOLEDO TECHNICAL APPLIANCE CO. 
Toledo, Ohio 





Behind Bans ch & Lomb Products 
are the 75 years of experience, the 
unequalled facilities for manu- 
facturing, and the high ideals of 
America's leading optical insti- 
tution. These factors hate made 
B & L Products Standards of 
Comparison in their respective 
fields. 



Correct Corpuscle Count 

A CORRECT count of red and white corpuscles depends 
largely upon the accurate ruling of the counting 
chamber. Bausch & Lomb’s long experience in the manu- 
facture of precision optical instruments makes them pre- 
eminently qualified to meet this rigid requirement in haema- 
cytometer construction. The Bausch & 

I Lomb Haemacytometer attains a degree 
of accuracy which conforms to the ex- 
acting one set by the U. S. Bureau of 
Standards. The resulting diagnoses are 
proportionately reliable. 


Bausch & Lomb Haemacytometer 
3524, with double Neubauer ruling and 
mixing pipettes for red and white cor- 
puscles, sells for $14.50. 

Send for Folder Z~hf~4 


BAUSCH & LOMB goMJXS!? 

611 ST. PAUL STREET - ROCHESTER, N- Y. 
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The report* of its use, 
bibliography and literature 
will be mailed on request 


Lipiodol (Lafay) 

Remarkable opacity by 
virtue of its high iodine 
content. 

Perfect tolerability for the v 
purpose of radiological 
examination without 
pain or inconvenience. 

Introduced in radiology by Sicard and 
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States during the past year. 
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Caution! 

T HE right gelatine, (Knox Sparkling Gelatine),, dissolved and 
added to milk for the bottle baby, will make it easier for the 
baby to digest the milk and absorb full nourishment. It largely 
prevents colic, regurgitation, diarrhea and other baby ailments. 
It helps malnourished children. It has great value in diets for 
diabetes, tuberculosis, convalescing patients, surgical cases, etc. 

B UT — the wrong gelatine will curdle the milk! 

Any plain gelatine with an acid content — is the wrong gelatine. 
Any gelatine that is flavored, colored or sweetened, is the wrong 
gelatine. Any gelatine not produced under constant bacteriological 
control is the wrong gelatine! 

Knox is the approved gelatine because it is all pure , plain 
gelatine — every particle of it. It is neutral — no acidity! No 
flavoring. No coloring. No sweetening. All fine bone gelatine 
— the type of gelatine used and commended as a milk modifier 
by such eminent medical authorities as Jacobi, Her ter, Alex- 
ander, Ruhrah and Friedenwald. 

Some physicians, not realizing the difference in gelatines, occa- 
sionally forget to specify Knox Gelatine in making their prescrip- 
tions. The result is that mothers, in some cases, are buying brands 
unsuitable for dietary purposes. As a protection, therefore, we 
have requested the Government to raise the standards on gelatine. 
Pending Government action, may we suggest that you specify 
Knox when you prescribe gelatine? 

We have the findings of recognized authorities to prove . the 
importance of Knox Gelatine to you in your practice. We have 
the experience of active physicians. We have valuable laboratory 
reports, not only discussing gelatine as a milk modifier, but outlining 
its importance in various kinds of diets. May we send you these 
reports? 

METHOD OF COMBINING GELATINE WITH MILK: 

Add one leaspoonful of Knox Sparkling Gelatine— which should first be soaked about 
leu minutes in a little cold milk and then dissolved over hot water or in hot milk— to 
the glass of milk. (In infant feeding formulas use 1 tablespoonful of gelatine, dis- 
solved as above, to the quart of milk.) 


KNOX GELATINE LABORATORIES 
450 Knox Ave., Johnstown, N. Y. 


Producers of 
high grade Gelatine 
for 3 S years. 


KNOX 

SPARKLING 

GELATINE 

"The Highest Quality for Health" 


Pioneers in conducting 
research into the dietetic 
value of gelatine. ■ 
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By F. A. Upsher Smith, Ph.C. 

Doctor! You cannot be too particular 
as to the kind of Digitalis you use. You 
I remember the couplet: 

“A primrose by the river's brim 
A yellow primrose was to him. 

And it was nothing more.” 

That is by no means the attitude of the 
physician towards Digitalis. It must 
6c active and it must be uniformly so at all 
times. 

Upsher Smith’s products of Digitalis 
have these properties. You can depend 
on them. 

Let us convince you by actual trial. 

A request on your office stationery will 
bring you a clinical trial package, with- 
out charge. Just say whether you pre- 
fer Tablets, Tincture or Capsules. Let 
us cooperate to the advantage alike ot 
your patient and our mutual selves. 
Fresh from Foxglove Farm. 
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CAPSULES FOLIA-DIGITALIS 
(Upsher Smith) 

"The preen leaf in the c real capsule" 

1 gr of the purified leaf or 1 cat unit in ea 
In bottles of 24, 000 and 1000 capsules 
•31* 

TINCTURE DIGITALIS 

(Upsher Smith) 

U. S. P. formula, X cat unit in 10 minims. 

In 1 ounce hollies only 
Fresh from Foxglove Farm 
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Horlick’s Malted Milk 
has been the standard 
of purity and food 
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physicians, 
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dietitians. 

Write for free samples 
and literature. 
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The “Cambridge Portable” Electrocardiograph 



TRACINGS BEING TAKEN WITH THE CAMBRIDGE PORTABLE 

THE "CAMBRIDGE PORTABLE" ELECTROCARDIOGRAPH now offers the 
Medical Profession combined advantages heretofore not available in an Electrocardiograph, 
and widely extends the field of usefulness of this important diagnostic instrument. The 
important characteristics are: — 


Portable — with ruggedness necessary to 
withstand rough handling in transportation. 

Sensitivity is inherent with the instrument 
which is accordingly free from extraneous 
disturbances. 

Records are time marked accurately from 
a tuning fork and are true in proportionality. 


Simple in construction and operation. 

Electric Motor Driven Camera provides 
records upon film or paper 45 mm. in 
width. 

Self-contained and compact, using small 
low voltage storage battery as sole source 
of electric supply. 


Fourteen years of experience in the manufacture of Electrocardiographs and close 
cooperation with 500 users of our “Hindle” models during this time, has enabled us to 
embody the soundness in design and precision in construction necessary to fulfil the exacting 
requirements of Electrocardiography. May we send you details? 
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Polygraphs 

Microtomes 

Kymographs 
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INSTRUMENT C°/wc 

PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPH " 
3512 Grand Central Terminal, New York Cily 
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P I “Glucose solution given intravenously is the best remedy for 
postoperative shock, dehydration, toxic absorption and even a 
generalized septic infection.” (Jr. of the Med. Soc. o/N.J., Feb., 1927.) 

Loeser's Intravenous Solution 

OF 

Glucose 

A standardized, sterile, stable 50% solution of glucose 
of neutral reaction, in 20 c. c. and 50 c. c. hermetically 
sealed ampoules. Free from preservatives. 

LOESER LABORATORY 

[NEW YORK INTRAVENOUS LABORATORY] 

New Location: 22 WEST 26th STREET NEW YORK. N. Y. 


Thirty Times 
Tested 


SMITH, KLINE 
& FRENCH CO. 

205-125 n. 5th Street 
Philadelphia, Pa. 

Established 1S4I 

Manufacturers of 
Etkay'a Focd 
Eil.ay'e Suriphcji 


More and more the modern clinician ap- 
preciates the profound physiologic im- 
portance of calcium and phosphorus. 
More and more too, he is insisting that 
these elements be administered in their most 
absorbable form and in a state of exceeding 
purity. 
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contains calcium and phosphorus as a calcium 
acid glycerophosphate, their most soluble and 
absorbable form. Moreover its ingredients 
are subjected to 30 tests for identity, purity, 
quality and strength, and every lot of the 
preparation is standardized to insure absolute 
uniformity. 
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When the Diagnosis 
Shows Constipation 

Either of the Atonic or Spastic Type 
There is a need for PETROLAGAR 

Its value in these conditions is due to the man- 
ner in which it mixes with and softens the fecal 
content. Wlienyou realize that PETROLAGAR 
is readily miscible with water, you know why 
this emulsion is more effective in the treat- 
'll ment of constipation than is plain oil. 
i PETROLAGAR does not coat the intestines 
or the food with a film of oil, which might 
retard the digestive processes. - 
It mixes intimately with the fecal content, 
producing a soft, easily moved mass — aval- 
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<lA?i Invitation to c Physicia?ts 

Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for those 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is made 
to physicians for regular medical examination or treatment. Special rates for treatment and 
medical attention are also granted dependent members of the physician’s family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
of the current “MEDICAL BULLETIN," and announcements of clinics, will be sent free upon 
request. 

The Battle Creek Sanitarium Room 221 Battle Creek, Michigan 
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LUMALGIN 

TRACE MARK REGISTERED 


o Analgesic — - Sedative — Hypnotic 

Not merely relieves pain, but reduces the high nervous tension which 
interferes with restful slumber. Besides being efficient and safe, 
Lumalgin is economical and therefore within the reach of every patient. 


Supplied in tablets, tubes of 10 and bottles of 25 


SAMPLE AND LITERATURE ON REQUEST 


WINTHROP CHEMICAL CO., Inc., 117 Hudson Sr., N cw York, N.Y. 
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ALWEALTH of clinical observations substantiates the claim 



(Hexylresorcinol, S & D.) 


AFFORDS QUICK RELIEF IN URINARY INFECTIONS 

PAINFUL FREQUENT URINATION SUBSIDES. THIS RESULTS IN HOURS OF UNBROKEN 
REST. FEVER DISAPPEARS, THE APPETITE IMPROVES, WEIGHT IS GAINED. THE URINE 
CLEARS AND FINALLY, COMPLETE STERILIZATION OF THE URINARY TRACT IS 
ACCOMPLISHED, SOMETIMES WITH AMAZING RAPIDITY AND OFTEN ‘WITHOUT OTHER 
TREATMENT OF ANY KIND. 

UNLIKE MANY URINARY ANTISEPTICS, CAPROKOL DOES NOT IRRITATE 
THE BLADDER MUCOSA EVEN WHEN GIVEN IN MAXIMUM DOSES AND IS 
EQUALLY EFFECTIVE IN ACID OR ALKALINE URINE. 


NOTE: — Tho efficacy of CAPROKOL depends to Borne extent upon Its property of reducing the surface tension of the 
urine. Diuretic drugs including Sodium Bicarbonate and large quantities of fluids increase the surface tension of the urine 
and should not be employed during treatment with CAPROKOL (Hexylresorcinol, 8 & D.). 
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In Pregnancy 
and Lactation 

There is a constant drain of mineral salts, 
tending to mineral starvation and “acidosis”. 
(Fischer, Losee, Van Slyke, etc.). 

Combat acidosis in pregnancy with Kalak 
Water. Prescribe in sufficient amounts to 
keep the urine always neutral. 

KALAK WATER CO., 6 Church St., New York City 








“The purest lactose 
obtainable was used 

(C12H22O11.H2O, Pfanstiehl )” 

' | 'HIS quotation strikingly indicates the absolute 
dependence placed in our products by the 
medical profession. It is taken from Dr. Howard 
D. Haskins’ article ( American Journal of the Medi- 
cal Sciences, August, 1926) which presents the full 
technic, calculation, reagents, etc., required for the 
author’s modification of the Shaffer-Hartman 
method of lactose estimation in milk and urine. 

Dr. Haskins presents in the article a new and com- 
plete table which gives a direct reading of the per- 
centage of sugar corresponding to the cubic centi- 
meter of the special sodium thiosulphate solution 
used for titration. He shows that lactose of milk or 
urine can be estimated easily and accurately with • 
the same reagents and technic as for the estima- 
tion of glucose in blood and urine. 

SPECIAL CHEMICALS COMPANY 

Waukegan. Illinois 


The Original! 

It is well to bear in mind that Agaroi was the first 
and original mineral oil-agar-agar emulsion to be 
introduced to the profession, and that its therapeutic 
efficiency has long since become a matter of clinical 
record. 

Measured by the truest of all criteria, that of results, 
each element entering into the composition of Agaroi* 
fulfills a particular purpose, and through its syner- 
gistic influence contributes its share to making the 
composite product what so many medical men have 
found it — a dependable as well as rational bowel 
corrective. 

(L 

A libera! trial quantity free to members of the profession, 
li'llliam R. If r amer & Co., Inc. 

Mar.zifccturinr Phamsauathts since 1856 
113-123 If'eit IStb Street, New York 



*A uniform, stable and per- 
fectly homogenized emuhicn 
of purest, high viscosity fun- 
eral oil with apr-apr and 
phenolphthalein ( K of a 
grain to a tcaspoonful). 
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Disintegration in 15 Seconds 


Pyramidon 

Repeated tests have shown that The Dependable 
Original PYRAMIDON tablet disintegrates in 
15 seconds. Such rapid disintegration explains, in 
part, the prompt efficacy of Pyramidon. 

Indications: Headache, neuralgia, dysmenorrhea, 
myalgia, and the pains and aches of colds, etc. 

For prompt analgesic results specify The Depend- 
able Original PYRAMIDON. 


ft ¥k A.METZ L AB OHATiDHIEB, tNC.i l) 

' - 122 HUDSON 5T. flEWgfDPIIO,> 


The Analysis which Physicians Demand 

before they can prescribe, is printed on each box of 
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Dietetic 


FLOUR 


The analysis and composition of LISTERS prepared casein DIETETIC FLOUR never vary — 
always the same proportions of carefully blended alimentary caseins, combined with the proper 
leavening agents. 

STRICTLY STARCH-FREE FOODS, which are adaptable to either a carbohydrate-free 
or a carbohydrate-restricted diet are easily mado in the hospital or homo by following simple 
recipes which are furnished. 

AVERAGE ANALYSIS OK LISTERS FLOUR 

PER CENT PER CENT 

Moisture 10.9 Protein 69.9 

Ash 5.3 Starch 0.0 

Fat 0.7 Sugar 0.0 

Leavening, Fibre, Etc. 13.0 


Larac carton FLOUR (SO boxes), S4-SS- 


-Small carton FLOUR (15 boxes), fS.75 


TFc Kill send you the names of the nearest LISTER DEPOTS or you may order direct. 

LISTER BROS., INC., 405 Lexington Ave., New York, N. Y. 
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Practical Helps for the Physician 


Pernicious Anemia 

■- By FRANK A. EVANS, M.D., Pittsburgh, Pa. 

A clear clinical picture presenting the most modern knowledge of 
A book written essentially for the practicing physician. - • 

Cloth bound Price, $2.50 ’ 


this baffling disease 
Bibliography 


Insulin : Its Use in the Treatment of Diabetes 

By W. R. CAMPBELL and J. J. R. MC LEOD, University of Toronto 
A concise, authentic monograph on insulin by men associated with its development. Chapters 
thephysician iet: ' gCneral ruleS for diabetics and a chapter on food recipes. Indispensable for 

Illustrated Price, $4.00 Index Bibliography 


Light and Health 

By M. LUCKIESH and A. J. PACINI 

A complete picture of the effects of light, natural and artificial, on human health and person- 
ality. Founded on well established data and written in simple, understandable terms. 
Illustrated Price, $5.00 Indexed 


Immunity in Natural Infectious Diseases 

By F. d’HERELLE, Formerly of the Pasteur Institute, Paris 

The author, who startled medical science by his announcement of discovery of the bacterio- 
phage, bases his studies upon natural infections rather than upon infections produced artificially 
by inoculation. A book likely to give the reader a new concept of immunity. 

Cloth bound Price, $5.00 6x9 

Immunity in Syphilis 

By ALAN M. CHESNEY, M.D., Johns Hopkins Hospital 

A new and convenient compilation of existing data on immunity in syphilis. Arranged with 
the needs of the general physician in mind. 

Cloth bound Brice, $2.50 Index 

Serum Diagnosis of Syphilis by Precipitation 

By R. L. KAHN, Immunologist, Michigan Board of Health 

Complete information regarding the new Kahn test for syphilis which is rapidly growing in 
favor. Detailed procedure and data which enables the physician to make the test and interpret 
results himself. The one complete work on this subject. 

Illustrated Price, $3.00 237 pages Bibliography 


Outlines of Common Skin Diseases 

By T. CASPAR GILCHRIST, M.D. 

Clinical Professor of Dermatology, Johns Hopkins Medical School 

A little manual on the commoner forms of skin diseases met with in general practice. Arranged 
for ready reference with descriptions of diseases, classifications and hints on treatment. 

Pocket Size Price. $1.50 Illustrated 


Cloth bound 


Price, $1.50 

Send for Descriptive Indexed Catalog 


THE WILLIAMS AND WILKINS COMPANY 

Publishers of Scientific Books and Periodicals 
BALTIMORE, U. S. A. 
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A NEW CLASSIC < p ^Tber y 


GOITER 


AND OTHER DISEASES OF 
THE THYROID GLAND 


By ARNOLD S. JACKSON, M.D. 

madisok Wisconsin 


QUARTO, CLOTH, 415 PAGES, 175 ILLUSTRATIONS .... $ 10.00 net 

According to the Canadian Journal of Median e and Surgery: ‘This volume contains one of the most com- 


plete expositions of the many aspects of goiter that can be found in the •literature.” The Wisconsin Medical 
Journal says:.“This book is a splendid concise presentation of the subject. Illustrations are plentiful and' to 
the point.” Northwest Medicine admits that “No book has yet come to our notice that so clearly, so simply 
and so completely describes and discriminates so precisely between the varibus types of goiter.” 

So confident are the publishers that all who see the book will concur in the above statements that they will 
be glad to send it on approval for five days to anyone filling in the blank below. 


n^tv Monographs 

SURGERY OF NEOPLASTIC DISEASES BY ELECTROTHERMIC METHODS 

By GEORGE A. WYETH, m.d., New York. With Foreword by Howard A. Knur, M.D., Baltimore. 

8vo, Cloth, 314 Pages, 137 Illustrations £7.50 net 

LOCAL ANESTHESIA IN OTOLARYNGOLOGY AND RHINOLOGY 

By JAMES JOSEPH KING. m.d., Assistant Surgeon In Otology. New York Eye and Ear Infirmary. With Supplement on 
THE TOXIC EFFECTS OF LOCAL ANESTHETICS, containing the complete Reports of the various Committees of the 
American Medical Association. Edited by Emil Mayra, m.d., with Preface by Robert A. Hatcher, m.d. 

8vo, Cloth, 217 Pages, 21 Illustrations, and a Folded Table in pocket of binding . . . £5.00 net 

SCOLIOSIS. ROTARY LATERAL CURVATURE OF THE SPINE 

By SAMUEL KLEINBERG, m.d.. Assistant Surgeon, N. Y. Hospital for Ruptured and Crippled. 

8vo, Cloth, 327 Pages, 140 Illustrations ,<6.00 net 

PNEUMOCONIOSIS [SILICOSIS]. A Roentgenological Study with Notes on Pathology. 

By HENRY K. PANCOAST, m.d.. Prof, of Roentgenology, and EUGENE P. PENDERGRASS, m.d., Associate in Roentgen- 
ology, University of Pennsylvania. 8vo, Cloth, 202 Pages, with 23 Illustrations. . £4.00 net 

PAUL B ' HOEBER ' BE - PUBLISHERS *- 7 6 FIFTH AVE H - Y r 

PubllshersofTfie American Jmimalo/Rocntgenology & Radium Therapy, The American Joumalo/Surgery, Ar.nabc/MeJjcaJHutoiy, etc. 


ORDER BLANK 


PAUL B. HOEBER, Inc., Publishers 
76 Fifth Avenue, New York City 


Please send me on approval for 5 days Jackson’s GOITER 


SlRCOre: 


Out complete catalogue will be sent to you upon request 


linn 
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Diseases of the 

DIGESTIVE ORGANS 

By 

CHARLES D. AARON, M.D., F.A.C.P. 

Professor of Gastro-enterology, Detroit College of Medicine and Surgery, and. in the 
Post-graduate School; Consulting Gastro-enterologist, Harper Hospital 

New (Jf-ih) Edition. Odavo, 927 pages, with 17 engravings , 70 Roentgenograms 
and 13 colored plates. Cloth, $11.00, net 


J UST off press, this new edition is the latest and most up-to-date 
Gastro-enterology obtainable. All that is known of the diges- 
tive organs is incorporated. Diagnosis and treatment are stressed 
throughout. 

It is the only work that considers the entire digestive tract. 
Beginning with the mouth it takes up in succession the pharynx, 
esophagus, stomach, liver, gall-bladder, bile ducts, pancreas, small 
intestine, vermiform appendix, cecum, colon, sigmoid flexure, rec- 
tum and anus. Every disease of each of these organs is dealt with. 
Every means of diagnosis and of treatment available to the 
physician today, is included. 

All the many new methods of investigation, physical and chem- 
ical, microscopical and clinical are given and throughout the 
laboratory and clinical findings are closely correlated. Dietetics, 
the various test-diets; the use of the duodenal and stomach tubes; 
roentgenograph}^, including cholecystography; hydrotherapy, the 
esophagoscope, etc., all these are thoroughly dealt with. 

Much new material has been added and, all in all, it is a book 
that will give thorough satisfaction. Indeed, the various chapters 
are the equivalent of monographs upon the subjects of which 
they treat. 


Washington Square 


Lea & Febiger 


Philadelphia 


fojreatt BifamtfrttHnn jji fcttfrieg 

TUBERCULOSIS 

Bacteriology, Pathology and Laboratory Diagnosis 

With Sections on Immunology, Epidemiology, Prophylaxis and 

Experimental Therapy 


By EDWARD R. BALDWIN, M.D. 

Director of the Trudeau Foundation 

S. A. PETROFF, PH.D. and LEROY U. GARDNER, M.D. 

Bacteriologist and Director of Trudeau Sana- Pathologist and Director of Saranac Laboratory 
tonum Research and Clinical Laboratory for the Study of Tuberculosis . 

Octavo, 3Jf2 pages, with 82 engravings and 4 colored plates. Cloth, $4.50, net 

T HIS volume describes the results of the authors' own study and experience. Most of the 
technical methods described have been fully tried both in the Saranac and the Trudeau 
Sanatorium Laboratories^ which are jointly operated by the Trudeau Foundation as teaching 
and research institutions in addition to their functions as clinical laboratories. New methods , 
many original with the authors, are given in detail. 

The growth of sanatoria for the care of tuberculosis and the extensive laboratory work 
demanded by the refinements of diagnosis and experimental work seem to call for a special 
manual to serve the particular needs of laboratory investigators and technicians in such insti- 
tutions and of teachers and students of the disease. This avoids the necessity of searching 
numerous manuals of bacteriology for the selection of the most approved methods for tech- 
nicians. Everything is given here between one set of covers. 

Chapters on experimental pathology, predisposition, infection, immunology, epidemiology, 
prophylaxis and experimental therapy have been included because of the need felt for a students' 
text-book. A special chapter is devoted to tuberculin, with a list of the different forms of this 
agent. The illustrations are almost entirely original. 


INTESTINAL TUBERCULOSIS 

Its Importance, Diagnosis and Treatment 

By LAWRASON BROWN. M.D.. and HOMER 
L. SAMPSON 

The Trudeau Sanatorium, Saranac Lake, 
New York 

Octavo, S0/ f pages, with 113 engravings 
Cloth, S4-00, net 

This volume is well-nigh a necessity to every 
Tuberculosis worker and every' Roengettologisl. 
To every practitioner it will bring new light, 
and help, on a condition of vital importance. 
A new method is described, in fact a revolu- 
tionary change in the diagnosis of intestinal 
tuberculosis.. Unquestionably’, this is one of 
tne best clinical contributions that so far has 
come from this world-famous tuberculosis 
center. 


In Preparation 


DIAGNOSIS OF PULMONARY 
TUBERCULOSIS 

By LAWRASON BROWN, M.D.. FRED H. 
HEISE, M.D., S. A. PETROFF. P 11 .D.. 
and HOMER L. SAMPSON 


TREATMENT and PROGNOSIS of 
PULMONARY TUBERCULOSIS 

By LAWRASON BROWN, M.D.. FRED II. 
HEISE, M.D.. S. A. PETROFF. Pn.D., 
and HOMER L. SAMPSON 

ARTIFICIAL PNEUMOTHORAX 

By Physicians of Saranac Lake 

Edited by E. N. PACKARD. M.D.. 

S. F. BLANCHET, M.D.. and 
T. N. HAYES. M-D. 


S. Washington Square T /I Qsf FEBIGER Philadelphia, Pa. 
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Practical Otology 

By 

MORRIS LEVINE, M.D. 

Associate Professor of Otology, New York Post- 
Graduate Medical School and Hospital; Asso- 
ciate Attending Otologist, New York Post- 

Graduate Medical School and Hospital 

Octavo, 387 pages, tt/S engravings and 
8 colored plates. Cloth, $5.50, net 

r T A HIS book is different from the 
JL ordinary work on Otology and 
approaches the subject from a new 
and wholly original angle. It repre- 
sents the author’s well-knorvn course 
at the New York Post-Graduate 
School and is based upon an experi- 
ence of more than twenty years’ 
practice of this specialty and twelve 
years in teaching. Academic discus- 
sions, moot points, disproved theories 
and operations no longer performed 
find no place in this work. 

Stress is laid on all aspects of treatment, as this work has been prepared for 
both the postgraduate and undergraduate student and for the general prac- 
titioner. Difficulties are frequently encountered in learning the technic of various 
otological procedures; for example, the catheterization of the Eustachian tubes. 
The steps in such procedures are wonderfully clarified by the author’s compre- 
hensiveness of description and the extremely practical and suitable illustrations 
which are almost entirely original with this work. Dr. Levine never forgets 
the patient. What to do for him and how to do it. are emphasized throughout. 

The extremely practical and helpful nature of this work is shown by the chap- 
ters on Special Functional Examination of the Hearing and Equilibratory 
Apparatus, including the Audiometer; Laboratory Tests; therapeutic measures 
such as blood transfusion, zinc ionization, quartz light therapy, diathermy and 
radiotherapy, etc.; on Ear Symptoms Requiring Separate Consideration; on 
Septic Sinus Thrombosis; the Labyrinth, etc. The section on tumors of the 
acoustic nerve comes within the purview of the brain surgeon, but a greater 
degree of familiarity on tire part of practitioners with the earliest symptoms, 
which are otological in nature, will lead to a higher percentage of early diagnoses. 


MVr • /- • - * ' 
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The exposed sigmoid sinus, showing the entrance 
of the superior petrosal sinus above and, the 
mastoid emissary vein below. 
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INDEX TO ADVERTISERS 

TO OUR SUBSCRIBERS— The firms listed below merit your full confidence, all 
are recognized leaders in their fields. Their advertisements keep down our sub- 
scription price to you. Will you kindly mention The Journal when writing 
them? Thank you. 


Apparatus and Instruments 

Colorimeters, Haemacytometers, Hemoglobinomelers, 
Microscopes, Sterilizers, Bacteriological Supplies, etc.) 


Bausch & Lomb Co 21 
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Syringes, Needles and Thermometers 

Becton, Dickinson & Co 

Taylor Instrument Cos ■*- 


High Frequency, X-Eay Apparatus, Films, etc. 
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Victor X-ray Corp 11 
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Photographs 

are scientific records 

Photographs record impersonal observations, 
in a readily available form, in a permanent 
form and in a manner to be definitely in- 
terpreted by any competent clinician. The 
essential accuracy of photography makes it 
the ideal recording method for many phases 


of medicine and surgery. 


No hospital is completely equipped 
which lacks adequate photographic 
equipment. Send for your copy of 
“Elementary Clinical Photography.” 


Eastman Kodak Company 


Medical Division 


Rochester, N. Y. 
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B-D PRODUCT! 


c Made For the ‘Profession 



For Varicose Veins 
and Ulcers 

In the treatment of varicose veins and ulcers, correct 
pressure applied at the proper location is of the 
greatest importance. 

The use of the Ace Bandage is of signal value be- 
cause pressure may be increased or decreased any- 
where along the bandaged part without discomfort 
to the patient. 

The Ace Bandage is elastic with- 

out rubber, stretching to twice BB ' • - j 

its length. Its firm but porous ‘ l ~ ' t 

weave makes it comfortable and ■ 

helps maintain a healthy condi- ! 

tion of the skin. Washing re- 1 * , ! , 

stores its elasticity and increases / _ . 

length of service. f 


Genuine When Marked 

B-D 


Sold Through Dealers 



Send Pamphlet and Prices on Ace Bandages 


Name 


Address 


2P0 


Becton, Dickinson & Co. 

RUTHERFORD, N. J. 

Makers of Genuine Lucr Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes ; Sphygmomanometers and Spinal Manometers 


Joe P.. Mfct;. S-’CJ. 
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VITAMINE-B 

Successfully used in 

PERNICIOUS ANEMIA- 

PELLAGRA— ANOREXIA 

Also, in certain nutritional disturbances, 
with cutaneous manifestations ( see below ) 

Recent reports with feeding liver and Brewers’ Yeast-Harris — both rich 
in Vitamine-B — have shown marked benefit in cases of Pernicious Anemia. 

Recent articles in A.M.A., and other medical journals, indicate clearly 
the value of a diet rich in Vitamine-B, in the dietary'' treatment of Per- 
nicious Anemia. 


The U. S. Public Health Service has recently announced the 
improvement and cures of 26 cases of pellagra in the Georgia 
State Sanitarium, with the addition of Brewers’ Yeast-Harris to 
the diet. 


Dr. Geo. R. Cowgill, Yale Univ., has shown H. J. Gerslenberger, Lakeside Hospital, 
improvement in appetite, when small amounts Cleveland, Ohio, reported a series of eases 
of Y east Vitamine-Harris arc fed. 0 f Herpetic Stomatitis and Herpes Labiatis, 

Yeast Vitaminc-Harris Tablets are indicated cured with addition of Yeast Vitamine- 
in convalescence or typical anorexia. Harris Tablets to the regular diet. 

Lactation is stimulated and milk secretion ^ 

increased by feeding liberal amounts of Goldberger and Tanner, u. S. P. H. Service, 
Yeast Vitamine-Harris Tablets, according to reported cures of black tongue in dogs, when 
report of Dr. Barnett Sure, Univ. of Ark. fed Brewers’ Yeast-Harris (medicinal). 

The Connecticut Experiment Station and U. S. P. H. Service 
have shown the superiority of brewers' yeast over bakers' yeast, 
as a source of Vitamine-B and as a cure for specific disease. 

Sample bottle of yeast or Yeast Vitamins Tablets 
To physicians only , $ 1.00 each 

THE HARRIS LABORATORIES 

Tuckahoe, New York 





- Summer Diarrhea 

The following formula is submitted as a means of preparing suitable 
nourishment in intestinal disturbances of infants usually referred to as 
summer diarrhea: 

Mellin’s Food 4- level eddespoonfuls 

Water (boiled, then cooled) 16 fluidoi.;-?cs 


This mixture contains proteins, carbohydrates and mineral salts in a 
form readily digestible and available for immediate assimilation. 

The need for protein is well understood as is also the value of 
mineral salts, which play such an important part in all metabolic processes. 
Carbohydrates are a real necessity, for life cannot be long sustained on a 
carbohyd rate-free diet. It should also be stated that the predominating car- 
bohydrate in the above food mixture is malto.-.e — which is particularly suitable 
in conditions where rapid assimilation is an outstanding factor. 

Above all is the satisfactory result from the use of this suggested 
nourishment, which is well supported by clinical evidence. 


Mellin's Food Co.. 177 State St., Boston, Mass. 


A Non-Narcotic Analgesic in Ampules 
to Replace Morphine 

CIBALGINE, “CIBA” 

Injected intramuscularly or, in emergencies, intra- 
venously, it relieves pain promptly and allays the 
nei vo us* symptoms accomnamdng it. Issued also 
in tablet? for administration by mouth. 

Dose: 1 or 2 tablets by mouth or 1 ampule intra- 
muscularly, repeated in 3 or 4 hours, if necessary, 

_4,., r-T . . i -i- ' * ii'w*' ,< ir ' » i ■ i ■■ — - - ■ >» 

"Pain ar.d Its Relief"— a volume in the “ Ciba " Referen"' 

Library is sent for the ashing 
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C-m\ <Tomt*AVY. Inc., Cod nr and Washington Sts., New York Citv 
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I letin (Insulin, Lilly) was the •! 

firs t preparation of Insulin com- ■ j 
mercially available in the United • | 
States. It is backed by four and a j 
half years of experience in re- j 
search and production. i 


The Red Tilly has been linked 
with scientific medicine and quali- 
ty products for a full half century. 

In the minds of diabetic special- 
ists in the United States the name 
'Insulin is very closely associated 
with the name lTfily.fi • 

' . On account of its uniformity in 
purity and'unitage,Iletin (Insulin, 
Lilly) has given good results in the 
past, and may be . relied upon to 
, give' uniformly satisfacr 
tory refifilts in the future . 

,, r- lie tin (Insulin, Lilly) is 

• supplied in 5 cc. and 10 cc;. 
yials;. U-10, " U-20, U-40.' 

’ ■ : Send for booklet; . 
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EFFECT OF YEAST 
ON IMMUNITY FACTORS 


Measured in Tests 
on Rabbits and 
Human Subjects 


I T has long been believed — as the lit- 
erature of yeast therapy reveals — 
that the ingestion of yeast is followed 
by a marked leueocytosis. Today, 
thanks to experiments made in two 
noted medical institutions, this belief is 
scientifically established. 

The first of these two series of experi- 
ments was carried out in the Depart- 
ment of Physiological Chemistry of the 
N. Y. Homeopathic Medical College and 
Flower Hospital. Rabbits were used as 
subjects in this series of experiments. 
After a suitable control period, each of 
six rabbits was given a daily dosage of 
yi to 2 cakes of fresh yeast in addition 
to its regular portion of oats and cab- 
bage. After about two weeks the yeast 
feeding was discontinued and the rabbits 
were observed for another two weeks. 

To quote from the investigators' re- 
port of this experiment, yeast, in the 
above quantities . . invariably 

causes a rise in the leucocyte count 
which seems to be somewhat in pro- 
portion to the amount of veast ingested. 

. . . Tlie hvperleucocvtosis observed is 
purely absolute, there being no change 
m the percentage composition of the 
various types of white cells in a differ- 
ent in I count.” 

i he second series of experiments, 
t".'.ng human subjects, was performed 
in the Illinois College of Medicine by 
two nationally-known investigators. 


Reporting on their findings, these two 
eminent scientists . . conclude that 
in most cases the ingestion of 3 cakes of 
yeast daily causes a marked increase in 
the leucocyte count in apparently normal 
persons.” 

The medical profession has long 
known, of course, of the beneficial 
results obtained by means of the in- 
gestion of fresh yeast in affections of the 
skin such as furunculosis and acne. Ex- 
periments such as the above are helpful 
merely in casting further light upon the 
manner of its action. 

Not only in skin disorders, but also in 
cases of constipation, fresh yeast is being 
prescribed by medical men with highly 
favorable results. Yeast tends to soften 
the fecal masses, and to increase their 
hulk and moisture. Unlike drastic 
cathartics, yeast acts as a gentle though 
effective regulator of the bowel move-’ 
ments. 

In cases of digestive disturbance yeast 
may likewise be eaten with benefit. It 
also acts as a general tonic in so-called 
“run-down” conditions and increases 
the patient’s appetite and sense of well- 
being. “Just yeast, eaten regularly.” 
has today become an important formula 
in the treatment of these common hut 
often dangerous conditions. 

Physicians usually suggest three cakes 
caclUdav, preferably one before each 
meal. Yeast may be eaten in a number 
of ways: in fruit juices, water or milk; 
spread on crackers or toast; in salads; 
with a sprinkle of salt; or just plain, in 
small pieces. For constipation it is most 
effective when taken suspended in hot 


(not scalding) water. 

A copy of our latest booklet on ye.'isr. 
for physicians, will be gladly sent on 
your request. Address The hh isehtnann 
Company. Dept. 333, 7f>l Washington 
b‘t.. New York, N. Y. 
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Reg. U.S, 
Pat. Otf . 


PEMCO 
Menthol Eucalyptus 
Compound Nasal Spray 


Cleanses the nasal passages by stimulation 
of the mucous membrane to increased sero- 
mucous secretion 


It helps to prevent 
colds and infections. 

In dry Catarrh it 
relieves by increasing 
the moisture and less- 
ening the crusts. 

In Ozama it is of great 
advantage in helping 
to control the odor. 

In Sinus troubles it 


reduces the swelling of 
the turbinate bodies 
and assists the sinuses 
to drain naturally. 

Formula in each pack- 
age. U.S. P. drugs used. 

Issued in one-, two- 
and eight-ounce bot- 
tles. 

Sample on request. 


Epinephrin Chloride TJ. S. P. i : 1000 Solution 
in one ounce bottles 


IF your drug house cannot supply you, 
send direct 


PROPHYLACTO MFG. CO. (Not Inc.) 

227 West Erie Street, Chicago, III. 


Hemoglobinometer 


Wm 

>are Aluminum -M? 

31 ood is examined undi- ^ - • 

uted. Complete operation 


Blood 

luted. Complete operation 
from the puncturing of patient’s finger 
to cleansing of pipets takes but two 
minutes. 

The application and technic of exam- 
ination are described in all works on 
Hematology and Clinical Diagnosis. 


T'v. 





Rieker 

Coagulometer 

BR0D1E-RUSSELL- 
BOGGS PATTERN 

Most accurate and 
quickest method for 
determining coagu- 
lative quality of the 
blood. 

For sale by all 
Supply Houses 

Write for descriptive 
circulars 


.NSTRUMENT COMPANY 
.^Avenue Philadelphia 


THE BETTER WAY 

OF ULTRA VIOLET THERAPY 



McIntosh Model Alpine Sun Lamp 

A Double Duty Unit 

Consider These New Features 

A. Great range of hood extension vertically and horizontally. 

B. Ilood opens or closes, partially or completely. 

C. Perfect distribution of U.V. energy — due to eliapc of hood. 

D. Patient's entire body, or any part, covered with one set- 
ting of hood. (The lamp fits the patient.) 

E. One control adjusts and oontrols the hood. 

F. Perfect biologic technique. Perfect baotericidal technique. 

G. Reaches all orifices as readily and with much less fatigue 
to attendant and patient as with water cooled lamp. 

H. It is equipped with the D. C. Hnnovia burner, thus assur- 
ing dependable sendee. 

Investigate this modality. Let us tell you about it 

SIGN AND MAIL THE COUPON NOW 



223 N. California Avenue, Chicago 


New York Office ----- 303 Fourth Avenue 

Boston Office ------ 857 Boybton Street 

Pittsburgh Office ----- 4302 Jenkins Arcade 


■ Pncifio Coast Division Office, Joshua Green Bldg., 
Seattle, Wash. 

Just Sign the Coupon Below and Mail it in Today 

Date 

McIntosh Electrical Corp. 

Send us without obligation full information aliout your 
new McIntosh Model Alpine Sun Lamp, also a copy of 
your new publication, “The Xcw Ultra Violet Therapy," 
containing the latest discoveries and research work. 

Name 

Address 

A. J.Jt.B. 
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Tyca? Office Type Sphygmomanometer 

High Visibility 

/y^ \ Instruments designed to meet the 

^ \ \ exacting demands of use in the modern 

V ?oovjA\ , \ operating room must be dependable, 

/?/ / ..Jo'S \\ V A accurate and easy to use. This is where 

(l'~f S ° n V ’ -g\ ' I 1 the Tycos Office Type Sphygmoma- 

il §? t-'-osj I j 1 I nometer proves itself most acceptable. 

UC * ~ 260 l.-j The large dial can be seen at several 

y\%. -"0 c-.’ ’so 7 feet. The eye automatically divides it 

Cxv % ro " io'' J into quadrants, and the final accurate 

JtW reading is made in a fraction of a 

second. Due to the nearness of the 
' hand to the dial, parallax error is easily 

eliminated. 

It is the instrument par excellence for the anesthetist and surgeon. With the aid of 
the new carrying case it becomes almost as portable as the pocket type. 

Sec it at your dealers. Note the distance at which the dial can be read. See how 
quickly it can be gotten into action with the sliding panel. 


If* 




For 

Your 

Library 


Humidity and the Physician 
Status of the Sphygmomanometer 
Blood Pressure and Surgery 
Blood Pressure 

Bibliography on Blood Pressure and 
History of Sphygmomanometer 


Copies Free on Request 


7)-cos Spirometer 

Complete equipment for the new Car- 
dio-Respirntorv Test. Used in con- 
junction with the Tyco s Sphygmoma- 
nometer for any measurement of vital 
capacity. Send for information on 
the Frost Test. 




,,.p ^ 


Taylor Instrument Companies 

ROCHESTER, N. Y-, U. S. A. 


Csudiim Plant 
T }to”. Pa Mine. Toronto 


Manufacturing Distributors in Great Britaj 
Short & Mason, ltd., London 
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The Mineral Elements of Seaweed and SeaWater 
with God Liver Oil of verified vitamin potency 


This is 

MARINOL 

In Marinol 40% Cod Liver Oil of verified vitamin potency 
is blended with the complex of mineral constituents — sodium, 
calcium, magnesium, chlorine, bromine, lithium, with the 
naturally associated iodine and iron in exceedingly minute 
proportions, as they are contained in food, unrefined, unde- 
natured. 

Fairchild Bros. & Foster 

New York 



Among the types of pain in which the Medical Profession are employing 
Tolysin with good success are: — 


Acute Gout 

Acute and chronic arthritis 

Sciatica 

Neuralgia 

Neuritis 

Certain headaches (including 
Migraine) 

Muscular rheumatism 

Lumbago 

Laryngitis 

Dysphagia 

Bronchitis 

Intercostal Pain 


Pleurisy 

Otitis media 

Eczema 

Herpes 

Urticaria 

Prurigo 

Post-operative conditions 
Fractures 

Acute inflammations 
Tooth ulcers 
Tonsillar abscesses 
Mucus colitis 
Dysmenorrhea 


k. THE CALCO CHEMICAL COMPANY 


Bound Brook, New Jersey 




Potassium Bismuth Tartrate 

D. R. L. 

A Superior Bismuth 

T H K, superiority of Potassium Bismuth Tai'trate is based 
upon high potency, more prompt and certain elimination 
and an almost complete absence of pain on injection. Its place 
in the treatment of syphilis is established. Aslc Your Dealer 
for D.R.L. 

In a Class by Itself 

Neoarsphenamine 

D.R.L. 


Passes Government- tests for 
tolerance far beyond mini- 
mum requirements. The 
safety of this D.R.L. prod- 
uct, coiqiled with its extreme 
therapeutic efficiency, has 
made it the accepted stand- 
ard drug in the treatment of 
syphilis. 

INSIST UPON D.R.L. 

From Your Denier 
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The DERMATOLOGICAL RESEARCH LABORATORIES, Philadelphia 
ABBOTT LABORATORIES, North Chicago, III. 


Nov*. \tirt. 


Seattle .San Francisco 


Los Angeles 
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When Might Comes 


— and your insomnia patient is anticipating, with 
dread, dark hours of endless tossing and fatigu- 
ing thoughts — or when the patient in pain is 
despairingly hoping for a night of restful sleep 
which can only come with freedom from pain, 
then: — ALL^Mi^L, one or two tablets. 


The 


Safe \ 

Very Prompt \ 
Really Effective \ 
Non-Narcotic 
and Analgetic 
Hypnotic 


^Hofirn a n n- LaRo che Chemical ^orks. NcwYork 

'Makers of 'Medicines of Rare duality 
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Normal stool 


Constipated stool 


INFANCY AND CHILDHOOD 

CyT RECENT census shows that 20 of all deaths were children 
dsL/ under five years. Twenty-nine percent, of the deaths of children 
under one year were of intestinal origin. At least 50 of the ills of in- 
fancy and childhood are due to intestinal affections, says a noted gastro- 
enterologist. 

Children are subject to both spastic and atonic constipation, though the 
latter is more common. There should be 2 or 3 bowel evacuations a day 
the first year, two daily the second year and at least one a day thereafter. 

The modern physician uses laxatives for emergencies only. Their chronic 
use is dangerous. For constipation in infants or children, nothing is more 
safe and effective than Nujol. 

Viscosity specifications for Nujol, the ideal lubricant, were determined 
only after exhaustive clinical tests in which the consistencies tried ranged 
from a water-like fluid to a jelly. The name “Nujol" is a guarantee to the 
profession of absolute purity and insures that the viscosity of the liquid 
petrolatum so labeled is physiologically correct at body temperature and 
in accord with the opinion of leading medical authorities. Nujol is the 
highest qualitvliquid petrolatum made by the Standard Oil Co. (Newjcrsey). 

Nujol 


HUG. US. PAT. Of f» 


For Lubrication Therapy 

by NUJOL LABORATORIES. STANDARD OIL CO. (New Jersey) 
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Putrefactive Bacteria 

W ILL not grow in the presence of a scientific combination 
of Lactose and Dextrin. 

To Combat Intestinal Toxemia 

And putrefaction — a frequent cause of serious disease and 
a grave handicap in all diseases, a natural aid has been pro- 
vided in 

Lacto-Dextrin 

Lacto-Dextrin eliminates the need for drugs, chemicals and 
cultures, and tackles the problem in a rational manner by 
changing the intestinal flora. 

Lacto-Dextrin provides an ideal colon food which is pleas- 
ant to take, which does not upset the stomach and which is 
favorable to the growth of acid- 
forming, anti-putrefactive germs. 

Your prescription druggist 
carries Lacto-Dextrin in stock to 
meet the requirements of your 
patients. 

Write for a copy of the new 
scientific brochure, 

“ The Intestinal Flora” 


The Battle Greek Food Go. 

BATTLE CREEK, MICH.. U.S.A. 




Psylla Succeeds Where Other 
Measures Fail 

W HY ? Because in the CORRECTION of constipation TWO factors 
are essential to permanent results — bulk and lubrication. Psylla pro- 
vides the most admirable means of aiding bowel action by supplying both 

BULK AND LUBRICATION 

Without Irritation 

Psylla ( Plautago Psyllium •), long familiar as a household remedy to 
the people of Southern Europe, is indigenous to Asia Minor, It grows 
wild in Greece. 

The action of Psylla is purely mechanical. It is an accessory food. 

Psvlla has little or no flavor; is easy to take, and is absolutely harmless. 

In mild cases of constipation, Psylla alone proves wholly efficient, pro- 
ducing large, soft, formed stools with frequent, easy and painless move- 
ments. Its highly emollient character renders Psylla of special service in 
cases of colitis, fissure (ulcer) and hemorrhoids (piles). It causes soft, 

bulky stools which sweep the bowels 
free of refuse. It is most useful in 
changing the intestinal flora. 

By great- effort we have secured a 
supply of this rare and little known 
remedy for constipation and are pre- 
pared to supply our patrons with a 
product of sujK'rior quality at a mod- 
erate price. 

You can obtain Psylla through your 
prescription pharmacy. 

Write for a copy of the new scientific 
brochure, 

“The Intestinal Flora” 

The Battle Creek Food Co. 

BATTLE CREEK, MICH.. U.S.A. 



lA NNOUNCING. . . 



The Calcium Salt of Ethylisopropylbarbituric Acid 

Accepted by the Council on Pharmacy and Chemistry A. M. A. 

Ipral Squibb approximates the ideal hypnotic because: 

It is quickly soluble in water, hence quickly absorbed 
' and rapid in action. 

Its average effective dose is small (2 to 4 grains). 

In, therapeutic dose, it affects only the higher cerebral 
centers. 

Its action on the heart is negligible when administered 
in therapeutic doses. 

It is not habit-forming and it produces sleep which 
closely approximates the normal. 

Ipral is marketed as 2 grain tablets, in vials of ten 
and in bottles of one hundred. 

f Write to Professional Service Department for Literature $ 

1 

ER: Squibb &.Sons. NexvYork.U.S.A. 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 
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QUALITY First SERVICE Always 

Account for beneficial clinical results physicians obtain by prescribing 

CHEPLIN’S B. Acidophilus Milk 

(Produced under the direct supervision of Harry A. Cheplin, Ph.D.) 

In the trea tment of intestinal disturbances such as INTESTINAL TOXEMIA 
CONSTIPATION, DIARRHEA, COLITIS and other disorders having an 
enteric basis, which are caused by putrefactive and fermentative organisms— 
let it be the reliable and unimpeachable-- CHEPLIN'S B. ACIDOPHILUS 
MILK. 

Full Information and Sample on Request 

CHEPLIN BIOLOGICAL LABORATORIES, INC. Syracuse, N. Y. 
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the Stomach 


For years, we have supplied medicinal brewers’ yeast and concentrate 
to universities, colleges, experiment stations and the U. S. Public Health 
Service, for studies'in nutrition and for clinical practice. 

Brewers' Yeast-Harris is a dry granular powder. It can be shipped or 
stored in all climates, at all seasons of the year. It keeps indefinitely, in a 
dry place, at room temperature. 


The U. S, Public Health Service has recently announced the 
improvement and cures of 26 cases of pellagra in the Georgia 
State Sanitarium, with the addition of Brewers’ Yeast-Harris to 
the diet. 


Dr. Geo. R. Cowgill, YaleUniv., has shown H. J. Gerstenberger, Lakeside Hospital, 
improvement in appetite, when small amounts Cleveland, Ohio, reported a scries of cases 
of \ east Vitamine-IIarris are fed. of Herpetic Stomatitis and Herpes Labialis, 

Yeast Vitamine-Harris Tablets are indicated cured with addition of Yeast Vitamine- 
in convalescence or typical anorexia. Harris Tablets to the regular diet. 

Lactation is stimulated and milk secretion tT „ „ Tr c 

increased by feeding liberal amounts of Goldbergcr and Tanner, L. S. P. H. Service, 

Yeast Vitamine-Harris Tablets, according to reported cures of black tongue in dogs, when 
report of Dr. Barnett Sure, Univ. of Ark. fed Brewers’ Yeast-Harris (medicinal). 


The Connecticut Experiment Station and U. S. P. H. Service 
have shown the superiority of brewers' yeast over bakers' yeast, 
as a source of Vitamine-B and as a cure for specific disease. 

Sample bottle of yeast or Yeast- Vitaminc Tablets 
To physicians only, $1.00 each 

THE HARRIS LABORATORIES 

Tuckahoe, New York 
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T HIS compound possesses the properties 
of both antipyrine and salicylic acid and 
combines the analgesic power of the one 
with the antirheumatic action of the other. It 
has been used with good results in sciatica, 
rheumatic fever, chronic rheumatism, influ- 
enza, pleurisy, dysmenorrhea, etc .” — (New and 
Nonojjicial Remedies, 1925 , American Medical 
Association.) 


Riedel & Co., Inc. 

Comer Berry and S. Fifth St. Brooklyn, New York 






The Analysis which Physicians Demand 

before they can prescribe, is printed on each box of 


RS Dietetic 

FLOUR 


The analysis and composition of LISTERS prepared casein DIETETIC FLOUR never vary — 
always the same proportions of carefully blended alimentary caseins, combined with the proper 
leavening agents.- 

STRICTLY STARCH-FREE FOODS, which are adaptable to either a carbohydrate-free 
or a carbohydrate-restricted diet are easily made in the hospital or home by following simple 
recipes which are furnished. 

AVERAGE ANALYSIS OF LISTERS FLOUR 

PER CENT PER CENT 

r Moisture 10.9 Protein 69.9 

Ash 5.3 Starch 0.0 

Fat 0.7 Sugar 0.0 

Leavening, Fibre, Etc 13.0 


Large carton FLOUR (SO boxes), SJ t .8o~ 


-Small carton FLOUR (15 boxes), SS.75 


Wc will send you the names of the nearest LISTER DEPOTS or you may order direct. 

LISTER BROS., INC., 405 Lexington Ave., New York, N. Y. 


0 ] 

lags 



KELEKET ACCESSORIES MUST BE AS GOOD AS 
THE MAJOR APPARATUS 

You know that X-ray apparatus is valuable only in so far as the 
accessories measure up to the standard of the major apparatus. 
Each Keleket accessory is considered an opportunity for further 
research and improvement, resulting in the finished work of the 
master craftsman as contrasted with mass production. This is 
why the outstanding Roentgenologists have recognized Keleket 
as a leader in the X-ray field for nearly a quarter of a century. 

SOME KELEKET ACCESSORIES 

Keleket single illuminator, aerial tubing and fittings, books for 
reference work, Bucky diaphragms, cassettes, cathode connectors, 
chemicals, compression bands, cones, Coolidgc tubes, dark room 
equipment and supplies, drying racks, eye localizers, films, film 
filing envelopes, foot switches (with or without light controls), 
interval timers, meters, protective materials and equipment, plate 
chests, reels and attachments, relays and circuit breakers, safe 
lights, screens, sphere gaps, tables (radiographic or fluoroscopic), 
tube racks, tube shields. 

Our representative in your territory' is there to serve >'ou. Ask 
him for details or write 

THE KELLEY-KOETT MFG. CO., Inc. 

201 West Fourth St., Covington, Ky., U. S. A. 

"The X-ray City ” 

Keleket 

X-RAY EQUIPMENT 
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A New Diuretic, Vasodilator and Heart Tonic 

Efficacious — Well Tolerated 

Theocalcin 

Theobromine -calcium salicylate 
Hi ~ A strain tablets and pon der. Dose: 3 to 0 tablets a day 
U,r "' arr “ nJ n - BILHUBER, Inc., 25 W cst Broadwny, New York City 



LIQUID PEPTONOIDS WITH CREOSOTE 



COMBINES the active and known therapeutic qualities of creosote and 
guaiacol with the nutritive properties of Liquid Peptonoids and is 
accordingly a thoroughly dependable product of definite quantities and 
recognized qualities as shown by the formula: 

Each tablespoonful represents 


• ALCOHOL (By Volume) 122 

PURE BEECH WOOD CREOSOTE . . . 2 min. 

GUAIACOL . , 1 min. 

PROTEINS (Peptones and Propeptones) ... 5.252 

LACTOSE AND DEXTROSE .... 11.32 

CANE SUGAR 2.52 

MINERAL CONSTITUENTS (Ash) . . . 0.952 


It acts as a bronchial sedative and expectorant, exhibiting a peculiar 
ability to relieve Bronchitis — acute or chronic. It checks as well a per' 
sistent winter cough and without harsh or untoward effect. It is agree- 
able to the palate and acceptable to the stomach — with merit as an 
intestinal antiseptic. Supplied in 12 oz. bottles. 

Samples on request 


THE ARLINGTON CHEMICAL COMPANY 


YONKERS, NEW YORK 


If you specify 

“1 E. S. L Co.” Instruments 


you make sure of obtaining not only the best instruments that 
are made, but also the “ E. S. I. Co.” service that goes with them. 


For Eye, Ear, Nose and Throat 

Nasopharyngoscope — Holmes 

Transilluminators — Sullivan 

Bronchoscopic Instruments — Forbes, 
Imperatori, Jackson, Lynah. 

Auriscopes; ophthalmoscopes; laryngo- 
scopes; illuminated tongue depressors, 
nasal snares and mouth gags. 

For Genilo-Urinary Work 

Cystoscopes — Braasch, "E. S. I. Co." 

Urethroscopes — Swinburne, Koch, 
Young, Gordon, MacCowan, Ballenger. 

Illuminated vaginal specula. 

For Rectal Work 

Sigmoidoscopes and Proctoscopes — 
Lynch, Tuttle, Buie, Axlcll, Bassler, 
Beach. 

Illuminated rectal specula. 


When you need electrically-lighted in- 
struments avail yourself of our twenty-five 
years of sendee to the Medical Profession, 
during which time we have had the active 
cooperation of the eminent physicians and 
surgeons named opposite in the construc- 
tion of their respective instruments. 

These and all of the other instruments in 
our complete line are described in the 
Ninth Edition of our illustrated 

Catalogue 

a copy of which will be mailed on request. 

For your own protection sec that instruments are stamped 
"E. S. I. Co.” and use genuine ”E. S. 1. Co." Lamps 


Electrically 
Lighted Sui&ioal- 
Instruments 


Electro Surgical Instrument Co. 

ROCHESTER, N. Y. 
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A specific treatment for pneumonia 

Morgenroth’s chemotherapeutic specific 
ethyl hydrocupreine is now available for 


Numoquin Base 

ETHYL HYDROCUPREINE MERCK 
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rent upon request to 
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A Momentous Contribution to Cardiology 

The Victor Portable 
Electrocardiograph 
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The Victor Electrocardiograph Set Up on 
Table Ready for Operation 






These Two Portable Units Comprise 
a Complete Working Outfit 


Amplifies the body current by method simi- 
lar to radio amplification. 

Eliminates the fragile quartz string. 

Simple to operate — not dependent on in- 
dividual skill and long experience for good 
cardiograms. 

Sturdy construction withstands carrying 
from place to place. 

A big time saver — no special preparations 
of patient or time-consuming adjustments 
of instrument required before exposing the 
film. 

Not dependent on electric “line” supply 
— 'is energized by its own storage battery 
and dry cells. 

Compactness solves space problems — 
occupies floor space 28 x 12 inches. 

A LL of the above advantages axe in' 
corporated in an instrument that 
is portable, so as to be conveniently- 
taken to the patient’s home, or from 
one hospital to another, without danger 
of damaging working parts. 

Furthermore, these advantages and 
conveniences are realised without any 
sacrifice whatsoever in sensitivity, for 
the results obtained are at least the 
equivalent of those possible with any 
other electrocardiograph, regardless of 
make, design or size. 

Thus research has developed an in- 
strument that is destined to augment 
cardiology in all its phases. 
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Jfever before! 

— such an instrument as this l 


Y OU may be thoroughly familiar 
with sphygmo-mnnomcters, but 
unless you have seen and used 
the new Lifetime Baumanometer, you 
can have no adequate conception of 
what such an instrument can be and 
can do for you. 

Go to your dealer and examine this 
super-service instrument. Go with an 
open mind and a critical eye. Observe 
the resiliently-mounted Cartridge Tube 
— and mark the absence of cemented 
joints. Think of what it means — 


no more weeks of waiting for your 
instrument to come back from the 
factory * * * Consider the fact that it 
is guaranteed against breakage for voter 
lifetime. 

Then make your purchase, sure in 
the knowledge that you have acquired 
an instrument which possesses not 
only nil of the virtues pioneered bv 
the original Baumnnometer (of which 
there are more than 50,000 in use), 
but others which you cannot begin to 
appreciate until you see them! 
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STANDARD FOR BLOODPRESSURE 

•Achieved and sponsored by the only crnanization in the 
world making bloodpressure apparatus cxclushrty 

The Cartridge Tube 
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Three Essentials 

Super-Concentrated Diphtheria Antitoxin Diphtheria Toxin-Antitoxin Mixture 


For curative treatment and immu- 
nization of contacts. 

An Antitoxin of very low protein 
content, small bulk, highly refined, 
which minimizes scrum sickness and 
is rapidly absorbed. 

Less bulk— Less pain— Quicker re- 
sults. 

DOSAGE— 1000, 3000. 5000, 10,000, 
20,000 units. 

Supplied in Midford Perfected Syringes, 
ready for immediate use. 


To produce a lasting immunity, 
which develops in about eight weeks 
and continues effective for some 
years, probably for life. 

Immunization of children of pre- 
school age and up to 10 years is 
recommended. 

DOSE— 3 injections of 1 cc each, at 
7-day intervals. 

Supplied in packages containing 

3-1 cc vials ( l Immunization). 

BO-1 cc vials U0 immunizations). 
10-cc vials ( 3 immunizations). 
30-cc vials (10 immunizations). 


Schick Test Toxin 

® To determine susceptibility to diphtheria. 

DOSE— 0.1 cc injected between the layers of the skin. 

Supplied in packages containing sufficient material for 50 tests. 

H. K. MULFORD COMPANY, Philadelphia, U. S. A. 
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Si duo faciutit idem 

Non est idem 

Slightly paraphrased from the Latin: 

“Two things may seem the same and yet not be the 
same.” 

Which tersely describes the relation of ATOPHAN sub- 
stitutes to true ATOPHAN. 

In the realm of ATOPHAN — Rheumatism, Gout, Neu- 
ralgia, Sciatica, Lumbago and the like, where medication 
is often needed over continuous periods, or repeatedly at 
short intervals, the patients themselves are not slow in 
drawing the distinction. 

Use true ATOPHAN for true ATOPHAN results. 


Complimentary Trial Supply From 

Schering & Glatz, Inc. 

84-92 Orange Street 41-43 Maiden Lane 

BLOOMFIELD, N. J. NEW YORK, N. Y. 
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AT THE MENOPAUSE 

The distressing 6ymptoms that so frequently accompany tho climacteric, but moro particularly 
the aggravated symptoms of the artificial menopause, are often controlled by tho administration of 

LUTEIN TABLETS, H. W. & D. 

LUTEIN SOLUTION AMPULES, H. W. & D. 

Tlio choice of tho medication depends, of course, on the judgment of tho physician as to whether 


Corpus Luteuni of the Sow 


unmodified by treatment with solvents or by exposure to temperatures above animal body heat in 
tho drying process. All separation of extraneous matter is made by mechanical means and all dry- 
ing is in zacuo. Tho unaltered corpus lulcum should, therefore, bo presented in our products and 
clinical experience with them should demonstrate their therapeutic activity. 

Ovarian dysfunction as evidonced in dysmenorrhea and amenorrhea is also an indication for 
Lutein medication, and ir the diagnosis of such dysfunction is reasonably well established, definite 
therapeutic results may be expected. 

WHOLE OVARY TABLETS, H. W. & D. 

OVARIAN RESIDUE TABLETS, H. W. & D. 

nre also offered for those who prefer, for certain Indications, tho uso of tho whole gland or of tho 
residue remaining after corpus lutcum separation. 
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13. Nu-Gauze Strips 


(sclvedged) never leave loose threads in a wound — 
an ideal packing. There is a width and medication 
suitable to every type of wound. Length, 5 yards; 
widths, inch, 3 -> inch, 1 inch and 2 inches. Plain 
sterile, mercurochrome, acri flavine, acriviolet, iodo- 
form, petrolatum. 
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14. Adenoid-Tonsil Tampons 

are made of resilient non-absorbent .wool, not 
absorbent cotton. Therefore, they produce better, 
quicker hemostasis. This is proved by tho reduced 
contents of the suction apparatus vaccum bottle. 
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ORIGINAL ARTICLES. 

URETERAL STRICTURE: THE ETIOLOGY, DIAGNOSIS, 
PATHOLOGY AND TREATMENT OF A NEW 
ABDOMINAL SYNDROME.* 

By Guy L. Runner, M.D., 

ASSOCIATE PROFESSOR IN CLINICAL GYNECOLOGY, JOHNS HOPKINS UNIVERSITY MEDICAL 

SCHOOL. 

Skepticism and the adoption of a new idea only after a reason- 
able demonstration of its practical value are signs of a healthy 
attitude in medical practice. Rejection of a theory because of its 
novelty or because its acceptance leads to the overthrow of tradi- 
tional views and practice may indicate a state of smugness or 
self-complacency which in some fields may be condoned without 
argument, but which in medicine may cause serious injury to the 
patient, who has entrusted the physician with the care of his health. 

Although Fitz of Boston published his epoch-making paper on 
appendicitis in 1886 , some of us are old enough to remember many 
, shocking disasters occurring in the early years of this century 
because in the minds of some medical men acute appendicitis was 
still a novel idea and looked upon almost as an obsession of the 
surgeons. Indeed, it was only when the layman had experienced 
some of these disasters in his own, or in his neighbor’s family, and 
bad thus learned to suspect acute appendicitis and to carry his 
case direct to the surgeon, that some of the more conservative mem- 
bers of our profession awakened and added this disease to their 
daily reckoning with acute abdominal disorders. But, although, 


* Hoad at the Philadelphia Academy of Surgery, February 3, 1920. 
vol. 173, no. 2. — nimiuAiiv, 1927 
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fortunately the disease whose syndrome we are discussing rarely 
leads to such immediate disasters as so often occur in cases of acute 
appendicitis, it is certain that ureteral stricture is an abdominal 
disease of sufficient importance to warrant our making some com- 
parisons between the two conditions. 

As a gynecologist, I naturally have far fewer appendicitis patients 
referred for diagnosis and treatment than the general surgeon, and 
I am not in a position to judge from personal experience regarding 
the relative incidence of this disease. As yet our hospital records 
are not helpful in comparing the incidence of ureteral stricture with 
that of appendicitis, because in most hospitals ureteral stricture is 
not being systematically diagnosed. 

Because of the early diagnosis and surgical treatment of most 
cases of appendicitis, and because of the neglect of proper diagnosis 
in most patients suffering with ureteral stricture, one is justified 
in stating that today ureteral stricture ns a source of incapacity 
and morbidity ranks equally with or perhaps above appendicitis. 
Ureteral stricture as treated, or rather, as neglected today, is not 
only responsible for the physical discomfort and incapacity which 
it directly causes, but must also be charged with the results of mis- 
taken diagnoses. To make this plain, I need present only a partial 
list of the evil consequences following our neglect of this disease. 
On the economic side, there is tremendous loss in disability, time, 
and hospital expense incurred in following various lines of treatment 
founded on erroneous diagnosis. When such errors lend to multiple 
abdominal operations, the patient not only suffers the undermining 
of the nervous system consequent on the operations and repeated 
disappointments in obtaining results, but she is likely to acquire 
permanent morbid processes as a result of the operations. And, 
finally, if we need further presentments to make the indictment 
impressive, let us add the last and most important count, namely,' 
the resultant damage to the kidney when we fail to make an early 
diagnosis of ureteral stricture. In the face of these indisputable 
facts, can, then, the members of our profession in these days of 
preventive medicine still continue to contemplate these mistakes 
with equanimity? 

At the risk of making my paper seem elementary after all that 
has been written on the subject, I shall try to help the busy general 
practitioner to bear in mind the possibility of the existence of this 
disease in doubtful eases by presenting a brief summary of its 
etiology and symptomatology in women, founded on an experience 
with more than 2500 eases studied in the past fifteen years. 

Definition. Ureterat stricture is tin intrinsic disease of the ureteral 
wall resulting in narrowing of the lumen, which leads to varying 
degrees of stasis in the urinary stream. 

Etiology. Thi< narrowing may be congenital or acquired. The 
congenita! types probably most often represent anomalies of (level- 
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opment, but I believe that time and more careful study will event- 
ually prove that some of the congenital cases are caused by inflam- 
matory processes derived through the placental circulation. By 
far the greater number of ureteral strictures, however, are acquired. 
We see an occasional stricture of traumatic origin either from a 
severe accident, a gunshot or stab wound, or from injury at opera- 
tion or childbirth. Syphilis may be responsible for an occasional 
case. I have seen one stricture located at the pelvic brim which 
was apparently secondary to the pressure and inflammatory action 
of an adherent ovarian cyst. I have seen pressure by uterine fibroids 
cause hydronephrosis and liydroureter above, but apparently with- 
out causing intrinsic disease of the ureteral wall. Adenomyoma as 
it spreads across the pelvis sometimes involves the ureter causing 
stasis from encircling pressure. I have never seen a stricture which 
could be ascribed to the juxtaposition of a pus tube. A fairly large 
group of ureteral strictures are associated with cancer of the cervix. 
The inflammatory process in these cases may involve the peri- 
ureteral tissues more than the ureteral wall itself and may be present 
at the time of operation, or it may follow the inevitable trauma and 
infection due to operation. In a new group, of which I have seen 
several examples, the periureteral and ureteral infiltration in the 
broad ligament region has apparently followed the use of the cautery 
or radium, before, during or after the operation. In renal tubercu- 
losis, disease of the ureter is often a secondary manifestation. 

As a gynecologist, I have been constantly expecting to see stric- 
ture in the broad ligament region which could be ascribed to inflam- 
matory disease of the cervix, but thus far I have not been able to 
trace this connection. 

Simple inflammatory stricture due to a focal infection in some 
other part of the body is so overwhelmingly frequent, when com- 
pared to stricture from all other causes, that we are justified in 
saying that the disease usually originates from some such focus. 
The acute infectious diseases of childhood probably leave inflam- 
matory areas in the ureter, the results of which may not be apparent 
until later in life. Any localized acute or chronic inflammatory 
process may finally lead to ureteral stricture. Carbuncle, onychia, 
intestinal, gall bladder, appendix, and bone inflammations probably 
each account for a certain percentage of stricture cases; but my 
experience seems to point to the infections about the head as causing 
by far the largest number of inflammatory conditions in the ureteral 
wall. My reasons for this view are briefly as follows: (1) A careful 
history often reveals that the symptoms due to stricture began soon 
after an attack of tonsillitis, sinusitis, or a dental abscess. (2) 
Experience has taught me that the treatment of the stricture area 
is often futile until one has located and eradicated infection in one of 
these areas. (3) Dilatation of the stricture area may result in 
cessation of all symptoms, and in the clearing up of a pyelitis, if 
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present, only to have the patient come back weeks, months, or 
years later because of the return of all the symptoms following a 
fresh attack of sinusitis, tonsillitis, or dental inflammation, or after 
a visit to the dentist. (4) After a tonsillectomy on a patient who 
lias had treatment for stricture we occasionally have the patient 
complain far more of pain in the ureteral and renal regions than of the 
local discomforts from the operation. A cystoscopy a few days after 
the tonsillectomy shows, in some cases with such ureteral reaction, 
a wide area of edema and redness surrounding the ureteral orifice, 
in contrast to the normal or approximately normal appearance of 
the mucosa in ail previous examinations. (5) During and after 
the grippe epidemic of 191S, many of my “cured” stricture patients 
returned for further treatment after a severe attack of grippe. (0) 
Another reason for considering ureteral stricture as originating 
from a focal infection is the fact that it. practically always occurs 
bilaterally. From the fact that most strictures occur in the broad 
ligament region from 2 to 5 cm. above the bladder, or in the iliac- 
gland region from 3 to o cm. below the pelvic brim, I have advanced 
the theory that the systemic infection or toxin probably first attacks 
the lymphatic glands in these regions and later invades the neigh- 
boring ureteral wall. 

Symptomatology and Diagnosis.— Because our attention has but 
recently been called to this disease, the general practitioner is likely 
to consider that it is of rare occurrence and that its symptoms are 
so vague as to make a diagnosis difficult and available only to the 
specialist. As a matter of experience, the physician who keeps 
this disease in mind, when considering any vague abdominal dis- 
order, is surprised at the frequency of its occurrence, and at the 
ease with which a fairly certain diagnosis is made without the aid 
of the urologist. 

The urologist who is treating ureteral stricture constantly marvels 
at the number of patients who come to him on the recommendation 
of other patients, whom he has relieved, and who recognize the 
symptoms in their friends and send them for treatment over the 
head of the family physician, who has failed to make a diagnosis; 
thus repeating the history of what happened in the early days of 
appendicitis work. 

It would he offensive even to hint that the general practitioner 
is incapable of making a reasonably certain diagnosis in most cases 
of chronic gall-bladder disease or appendicitis without calling a 
specialist to help; but careful anamnesis and physical examination 
in a ease of ureteral stricture usually furnish far more clues for an 
accurate diagnosis than are obtainable in the above two diseases. 
Probably every man with a reasonably large practice has one or 
more of thc'C patients on his visiting list, patients who for the 
tnn-T part have been consigned to the group of neurasthenics sup- 
}Hwdly in the enjoyment of miserable health. Some of these patients 
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arc decorated with a half dozen abdominal scars, mute or painful 
testimony to the zeal of surgical and gynecological brethren, who 
have been trying to aid in making a diagnosis. Others have tried 
the patience and skill of gastrological confreres and are still com- 
plaining of the vague abdominal pains, the accumulations of gas, 
or perchance a continued mucous colitis. Others are wearing the 
harness of orthopedic colleagues in a fruitless effort to relieve the 
back, hip and thigh pains. Here and there a rare individual has 
been sentenced to one or more terms at Saranac, Asheville, or 
Colorado, in spite of the fact that the most exhaustive clinical 
methods have failed to reveal signs of tuberculosis, and the patient 
still complains of a vague indefinite backache located higher than 
the usual kidney ache, a slight daily rise of temperature, and general 
malaise and asthenia. 

And yet the general practitioner, if he so wills, can learn tomorrow, 
almost to a certainty, and without the help of a urologist, whether 
or not /one of these trying patients has ureteral stricture as the 
physical foundation for the so-called neurasthenic condition. 

Careful anamnesis elicits in about 75 per cent of these cases a 
history of bladder trouble. This may be so slight that the patient 
has not mentioned it, and on the direct question may answer that 
she has no bladder symptoms, only a slight frequency when she 
gets nervous or excited, or a frequency at the time of the menstrual 
period, or in association with a “cold” or sore throat, or with an 
arthritic attack. From this almost negligible symptom of inter- 
mittent frequency, we see all grades of bladder distress up to the 
condition of complete incontinence of urine in patients in whom 
we find no other lesion of the urinary tract than a ureteritis, and 
for whom we obtain perfect relief by dilatation of the ureteral 
stricture alone, or combined with attention to some area of focal 
infection if this has not already been treated. 

Urinalysis may be most helpful in the diagnosis; sometimes, 
however, it may be only slightly suggestive, or at times most mis- 
leading. In 20 per cent of stricture patients, there is a chronic 
pyelitis on one or both sides, and the urine will give characteristic 
findings. In 50 per cent only a few erythrocytes, a few leukocytes, 
albumin from a slight trace to a large quantity, or casts, or a com- 
bination of these elements will be found. Too often in the past such 
evidences of disease, when found in meager quantity and only on 
the most painstaking urinalysis, have been considered as of no 
significance. In the remaining 30 per cent of stricture cases, the 
urinalysis is completely negative and patients in this group may, 
present symptoms strongly pointing to the urinary tract and yet be 
sent to the gastroenterologist, the orthopedist, or the exploratory 
laparotomist for a diagnosis simply because of the negative urinalysis. 

Finally, the general practitioner does not need the urologist to 
aid in making a careful physical examination. In the stricture 
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patient, as in any other, one may or may not be able to palpate the 
kidney. In women the right kidney can usually be palpated. The 
kidney above a stricture is usually, but not always, tender. Even 
when the kidney cannot be felt, tenderness in the upper flank will 
usually be elicited. 

Palpation of the ureter where it crosses the pelvic brim practi- 
cally always elicits tenderness in stricture patients. Frequently 
the patient will refer discomfort so caused to the epigastrium and 
complain of nausea, or “that old gas pain;” or the discomfort is 
referred down the ureter to the “ovaries” or to the bladder with a 
desire to void. 

Palpation of the ureter in the broad ligament region usually 
distinguishes the area of greatest tenderness. The pain may be 
referred to any portion of the upper ureter, and even to the kidney. 
The patient often volunteers: “That is the old bladder pressure” 
or “That is the pressure on the bowel,” or “That is my menstrual 
pain,” or “That is the pain I have when using the douche nozzle,” 
or “That is the pain I have with the sexual act.” Dysparcunia in 
the majority of cases is due to the presence of ureteral stricture, 
and “ovarian neuralgia” is probably more often a ureteral than an 
ovarian pain. When a patient complains of “falling of the womb” 
and you find on taking her history and examining her that she is a 
nullipara, or that she has an outlet in an excellent state of preserva- 
tion, and apparently normal internal genitalia in normally high 
position, do not fail to palpate the ureters for the source of her 
symptoms, for this maneuver often elicits the “falling of the womb” 
sensation. 

Of the many fruitless abdominal operations done because of 
symptoms due to ureteral stricture, that for supposed appendicitis 
heads the list. If one simply keeps in mind the usual location of the 
appendix near the anterior superior iliac spine, and the location 
of the ureter near the umbilical region, this mistake will not occur 
so frequently in the future. The ureter, at the pelvic brim crossing, 
lies over the anterior portion of the sacroiliac joint and one may 
have difficulty in differentiating by palpation a tender ureter from 
an arthritis, but we gain additional knowledge by palpation of the 
joint posteriorly and especially by palpation of the ureter in its 
juxt a vesical portion. 

In attempting to differentiate an obscure abdominal complaint 
by the aid of palpation, one must not lose sight of the fact that 
ureteritis is of such common incidence that it frequently occurs in 
association with the various other abdominal and pelvic diseases; 
and it is the duty of the diagnostician to evaluate the various 
obscure signs and symptoms and to advise the patient as to the 
sequence of the proposed lines of treatment. 

I have briefly outlined a few of the outstanding features otic should 
bear itt mind in attempting to place a helpful diagnostic label on 
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some of the patients heretofore directed to the wrong • specialist 
or nursed by the general practitioner as neurasthenics. In patients 
complaining of obscure symptoms referable to a possible lesion in 
the back, abdomen, or pelvis, an open ear should be kept for any 
complaint of bladder trouble, an open eye for any suggestion of 
pathologic findings in the urine, and inquisitive finger tips for 
any signs of soreness or tenderness along the urinary tract. 

Time forbids a full discussion of the many interesting points in 
differential diagnosis. There is probably no other local disease 
which gives rise to such protean symptoms as does ureteral stricture. 
Many of its more general manifestations result, of course, from its 
effects on the upper urinary tract. Because of its usual location 
in the pelvis its local discomforts are most often charged to the 
internal genitalia. Prom the involvement of the neighboring nerves, 
we have referred symptoms upward to the flanks, posteriorly to 
the sacral and sciatic regions, laterally to the hips, and downward 
to the groin, thighs, legs, and even to the toes. The downward 
radiations within the pelvis give rise to annoying bladder, uterine 
and rectal symptoms, and the pains referred to the vagina and peri- 
neal regions often lead to misdirected operations. 

As a result of the urinary stasis we have all grades of damage 
to the kidneys, with the resultant local and referred renal pains, 
and widespread general symptoms such as headache, fever, malaise, 
thoracic pain, and gastrointestinal symptoms. 

The internists who have given attention to this disease report 
to me their amazement at the number of chronic gastrointestinal 
complaints which are traceable to defective urinary drainage, and 
at the satisfactory results obtained from treatment. I cannot 
emphasize this point better than by quoting from a table in a 
previous publication 1 : 

TABLE I.— ASSOCIATED SYMPTOMS IN URETERAL STRICTURE. 

Relief. 

Number of partial or, 


Complaint. patients. total. Percentage. 

Indigestion 24 17 71 

Anorexia 2G 20 77 

Nausea 50 25 45 

Gas 42 20 02 

Diarrhea 15 9 GO 


Rectal pain or pressure .... 28 19 OS 

Mucous colitis 15 12 SO 


Our title calls for a discussion of the pathology and treatment of 
ureteral stricture, but our space is limited. Those interested in the 
pathology are referred to a recent publication by Hunner and 
Wharton, 2 also to the publication by Goldstein and Carson 3 . The 
chief interest from the pathological viewpoint lies not in a study 
of the simple inflammatory stricture area of the ureteral wall, but 
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in a study of the many renal lesions resulting from the stasis of 
urine caused by the ureteral disease. The more common renal 
diseases which in large measure may be traced back to the injury 
caused by ureteral stricture are hydronephrosis (sterile or infected), 
chronic pyelitis and pyonephrosis, pyelitis of the pregnant and puer- 
peral periods, chronic pyelitis in children, renal and ureteral calculi, 
the renal inflammatory processes resulting in the so-called essential 
hematurias, and the various pathological processes which drive to the 
urologist the patient with congenital malformation of the upper 
tract. It is probable that many of the chronic nephritides resulting 
in multiple abortions are secondary to stricture, as are some of the 
chronic renal processes formerly considered as amenable only to 
medical methods of treatment. 

Inasmuch as the renal injury in the above list of pathological 
processes arises largely from defective drainage it is a mere truism 
to state that the first requirement of intelligent treatment is the 
establishment of good drainage. Focal infections are not only respon- 
sible for most ureteral strictures, but they sometimes contribute 
factors of direct injury to the renal substance, thereby furnishing 
two urgent reasons for the early discovery and eradication of pos- 
sible foci of infection as one of the primary requisites of treatment 
in dealing with many of the above renal diseases. 

Conclusions. Ureteral stricture is one of the most common 
lesions of the abdominopclvic cavity. The symptoms due to its 
presence are most protean in character and lead to more errors in 
diagnosis and to more ill-directed therapeutics and unnecessary 
operations than those of any other disease. 

The attendant anamnesis and physical findings arc such that the 
general practitioner, if he but have the disease in mind, can usually 
make the diagnosis with even more certainty than obtains in dealing 
with cases of chronic appendicitis or chronic cholecystitis. 

The chief interest to the pathologist centers in a study of the 
renal lesions caused by the presence of ureteral stricture. 

The treatment is usually nonsurgical and consists in relief of 
the local symptoms and improvement, in the kidney function, by 
dilatation of the stricture area and restoration of adequate renal 
drainage. Clinical experience seems to point to distant foci of 
infection as the most frequent cause of ureteral stricture, and treat- 
ment often fails to give permanent relief until the original focus of 
infection is eradicated. 
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DOUBLE TACHYCARDIA. 

Coexistent Auricular and Ventricular Tachycardia due 

to Digitalis. 

By Tasker Howard, M.D., 

BROOKLYN, N. Y. ' : 

Since the return to the use of larger doses of digitalis, for which 
the careful studies of Eggleston are so much responsible, the useful- 
ness of this drug has been many times enhanced. The popularity 
of the larger doses, however, has resulted in a very much better 
opportunity for observing its toxic effects. The danger of over- 
dosage is a very real one, and it is well to be familiar with its toxic 
manifestations. The occurrence of A-V block as a result of digi- 
talis has long been familiar, and was emphasized by Christian 1 in 
1915, who reported a series of cases showing such a block with 
varying ventricular complexes, but not exhibiting tachycardia. In 
1918 Vaughan, 2 in reporting 2 cases of ventricular tachycardia, 
suggested that such a phenomenon might be caused by digitalis, 
although in his cases this did not seem to be the case. Schwensen, 3 
in 1922, reported 2 cases of ventricular tachycardia which were 
thought to be due to digitalis, and the same .year Danielopolu 4 
reported 3 cases of paroxysmal tachycardia due to digitalis or 
strophanthus. These had been observed as early as 1911 and 1913, 
and the polygraphic tracings which accompany the report leave 
one in some doubt as to the origin of the tachycardia. 

In 1923, Felberbaum 6 reported a case very similar to Sehwensen's, 
and the following year Reid 0 reported 3 cases of ventricular tachy- 
cardia due to digitalis. The tracings in the first of his 3 cases seem 
to show an independent auricular action with A-V block. 

Luten’s 7 studies, published in 1925, include the records of 4 
patients with normal cardiac mechanism, in whom large doses of 
digitalis provoked auricular tachycardia with A-V dissociation and 
independent ventricular rates varying from 90 to 162. Luten drew 
a parallel between these clinical manifestations, and “the events 
that occur when the heart of a cat is progressively poisoned by 
digitalis,” as shown by Robinson and Wilson: “First inversion 
of the T wave of the electrocardiogram occurred. After additional 
amounts of the drug were administered depression of the atrio- 
ventricular conduction made its appearance. At about this time 
there was some slowing of the heart rate, which came on gradually. 
After still larger amounts there was an increase in the rhythm ieity 
of the auricles and of the ventricles (producing acceleration of 
both). The ventricular rate soon exceeded that of the auricles 
thus producing atrioventricular dissociation. At about this stage 
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idioventricular complexes made their appearance. Independent 
ventricular rhythm, with abnormal ventricular complexes, devel- 
oped. This was soon followed by ventricular fibrillation and 
death.” ' 

Another paper of Luten’s 7 adds 3 more cases of tachycardia due 
to digitalis, 1 showing a coexistent auricular and ventricular tachy- 
cardia and 2 showing ventricular tachycardia associated with 
(auricular fibrillation. This paper discusses a peculiar type of tachy- 
cardia in which alternating types of ventricular complexes occur, 
corresponding to the cases reported by Schwensen, Felberbaum and 
one of Reid’s cases. 

Several of the authors quoted point out the danger of mistaking 
the rapid, regular, cardiac action of ventricular tachycardia due to 
digitalis, for an auricular flutter, for which more digitalis would he 
indicated. 

The following case is reported as another instance of the peculiar 
double tachycardia sometimes caused by digitalis: 

Mrs. D. entered the Long Island College Hospital on May 29, 
on the obstetrical service of Dr. John O. Polak, complaining 
of orthopnea and weakness. She was eight months pregnant. 

She had measles in infancy and rheumatic fever at the age of 
eight years. At fifteen years she began to notice shortness of breath 
on exertion, but suffered no serious break in compensation until 
the present illness. She became pregnant for the first time eight 
months before admission, and went through the early months of 
pregnancy without nausea, edema or headache. Four weeks before 
admission she became very short of breath, and from that time on 
was incapacitated, dividing her time between the bed and sitting 
up in a chair. She first noticed edema two weeks before admission 
and this grew progressively worse. For twenty days before admis- 
sion she was said to have received 20 minims of digitalis, three 
times a day, and in the last twenty-four hours was given three 
doses of strophanthin, gr. r,lv> hypodermically. The digitalis may 
have been given as drops rather than minims, which would materi- 
ally lessen the dose but the total must have been between 40 and 
80 ce. She had also been given several doses of morphia for periods 
of depression, described as sinking spells. 

On admission her temperature was 99; pulse, 1 30; respiration, 2S. 
She was very cyanotic and unable to lie down. She was bled 
250 ee. and was given caffein and morphin. The following day she 
began to vomit and this continued until her death, two days later. 

At noon on May 31 the following notes were made: “ Pale, little 
woman propped up in bed, showing moderate cyanosis and a mild 
degree of dropsy over her sacral region and in the legs. Moist 
rales at both bases. The heart is enlarged, and presents the typi- 
cal signs of double mitral disease. The pulse is 168 and is quite 



Lead I. 


Lead II. 


Lead III. 


Double tachycardia due to digitalis. Regular inverted P waves occurring at 
the rate of 195. Complete block. Regular ventricular waves of normal contour 
occurring at the rale of 1G0. 
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regular except for recurring waves of somewliat more rapid action, 
which appear to be of sinus origin. The abdomen shows pregnancy 
at about the eighth month.” 

An electrocardiogram was taken an hour later by Dr. C. M. 
Anderson. Her pulse continued to be very rapid. She grew 
weaker and more dyspneic, complaining of pain at times in the 
precordial region. At 9.30 she died. No autopsy was permitted. 

The electrocardiogram shows a regular series of inverted P waves 
occurring at the rate of 195. . This represents an auricular tachy- 
cardia originating in an ectopic focus in the auricle. There is a 
complete A-V block and a perfectly regular series of ventricular 
beats occurring at the rate of 160 and showing a normal “supra- 
ventricular” form. The ventricular tachycardia evidently origi- 
nates in a focus lying between the A-V node and the bifurcation 
of the bundle. 

This combination of auricular tachycardia, A-V dissociation, and 
ventricular tachycardia seems to be a characteristic digitalis effect. 
Search was made among the published records for similar curves. 
Gallavardin 8 described such a case in 1920, making no mention of 
whether or not any drugs of this class had been administered. In 
the second of Robinson and Herrmann’s 9 4 cases of ventricular 
tachycardia this combination was noted. This patient probably 
had a coronary thrombosis, and had been given one dose of stroph- 
anthus. The first of the 4 cases of ventricular tachycardia reported 
by Wolferth and McMillan 10 showed an independent auricular 
tachycardia, but no mention is made of digitalis. After the par- 
oxysm had subsided a bigeminus was noted. Barker 11 noted periods 
of ventricular tachycardia during the course of a paroxysm of 
auricular tachycardia, but no mention is made of digitalis. The 
same is true of the case reported by Porter, 12 in which the ventricular 
tachycardia lasted one hundred and fifty-three hours. The curves 
in this case show A-V dissociation with a coexisting auricular 
tachycardia. 

Summary. — 1. A brief review of some of the toxic effects of 
digitalis is presented. 

2. Another case is reported in which there was observed auricular 
tachycardia, A-V dissociation and ventricular tachycardia follow- 
ing the administration of large doses of digitalis. 

3. Eleven other cases of double tachycardia are collected from 
the literature. Six of these are known to have received large doses 
of digitalis. One received but one dose of strophanthin and was 
probably suffering from coronary thrombosis. The other five may 
or may not have received drugs of the digitalis class. 

Conclusion. — 1. The occurrence of A-Y dissociation with inde- 
pendent auricular and ventricular tachycardia should arouse the 
suspicion of overdosage with digitalis. 
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2. The occurrence of a rapid regular pulse following the admin- 
istration of drugs of the digitalis class should he studied by the 
electrocardiograph before proceeding further with digitalis adminis- 
tration. 
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SICKLE-CELL ANEMIA; REPORT OF TWO CASES FROM OHIO 
ILLUSTRATING ITS HEMOLYTIC NATURE. 

By II. S. Alden, M.D., 

CINCINNATI, OHIO. 

(From the Department of Internal Medicine, University of Cincinnati and the 
Medical Service of the Cincinnati General Hospital.) 


Attention was first called to sickle-cell anemia by Herrick 1 of 
Chicago, in 1910 when lie reported the occurrence of “sickle and 
bizarre-shaped erythrocytes” in the circulating blood of an East 
Indian negro. The condition was detected in a routine examination 
of the blood, and the negro had had no symptoms referable to his 
anemia. Since this time, there have been reports of 103 cases 
occurring in different parts of the United States. AH these cases 
have similar symptoms and physical signs and a characteristic 
blood picture. There have been no reported cases occurring in the 
white races. Sydenst richer 5 has studied SO distinct cases and 
concludes, as does I luck* in his studies of 17 cases, that the condition 
is a familial and hereditary disease of negroes occurring indiseriini- 
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nately in both sexes, characterized by the presence of peculiar 
sickle-shaped erythrocytes in the blood stream, a moderately severe 
anemia, a varying degree of jaundice, physical and sexual under- 
development, a general glandular enlargement and, in most cases, 
ulcer of the legs., Emmel 4 has shown that there are two forms of 
the disease: (1) Those cases in whom the sickle cells are actually 
in the circulating blood (the “active sickler”); (2) those in whom 
the cells become sickle-shaped after standing in a closed chamber 
for a number of hours (the “latent sickler”)* There are all grada- 
tions between these types, depending on the severity of the disease. 

There have been five necropsies reported on patients with active 
sickle-cell anemia and the following pathologic conditions were 
found: 

1. A peculiar type of poikilocytosis. 

2. A profound anemia. 

3. A small, contracted, fibrotie spleen with large numbers of 
old and recent hemorrhages and evidence of increased blood destruc- 
tion in and about the Malpighian corpuscles. 

4. A bone marrow showing a marked diminution in fat with a 
large number of sickle- and bizarre-shaped red blood cells, and a 
rather marked hyperplasia in some cases. 

Cases have been reported in various parts of the United States. 
Two cases have been reported from the midwest and the remaining 
cases have been reported from Baltimore and in the South. 

The following cases are of interest, since they are the first two 
that have been reported in this locality. They agree in every partic- 
ular with the cases that have been reported and show the familial 
incidence of the disease. They show very plainly the many points 
of similarity of the disease to hemolytic jaundice and how the physi- 
cal signs may lead one to an erroneous diagnosis of congenital or 
tertiary syphilis and even an acute appendicitis. 

It is through the courtesy of Dr. Roger S. Morris and Dr. A. 
Graeme Mitchell, on whose services these cases appeared, that I 
am permitted to make this report. 

Case Reports. Case I.— (Hosp. No. Iv-3203.) U. IT., a negro 
schoolboy, aged eighteen years, was admitted to the surgical 
sendee of the Cincinnati General Hospital, April 22, 1925, with a 
diagnosis of chronic leg ulcers, probably due to syphilis. His 
chief complaint was sores on the legs. 

Family History. The mother living and well. The father died 
of a “blood disease,” having had ulcers of the legs before death. 
Two sisters died in infancy. One brother is living and well. 

Past History. The patient has always been frail, never able to 
take part in play with his fellows; he has been under weight and 
has been troubled with shortness of breath. The patient was 
born in Georgia, where he lived most of his life. He had pneumonia, 



170 


alden: sickle-cell anemia 


measles and mumps in childhood. He has been unable to play 
or work to any extent in the past eight years because of leg ulcers. 
He has suffered at various times with acute epigastric pain and 
nausea. This soon passed off and he thought nothing of it. He 
has had no cardiovascular complaints other than his dyspnea on 
exertion and occasional palpitation. There have been no genito- 
urinary complaints. He has always had more or less of a greenish- 
yellow color to his eyes. 

Present Illness. The onset was eight years ago, following an 
abrasion of the left leg which soon enlarged and became an ulcer 
and persisted in spite of all treatment. An abrasion to the left 
ankle was soon followed by a similar ulcer. 



Fig. 1. — Case I. Stained Wood smear. 


Physical Examination. The patient is a very much under- 
developed negro male of eighteen years, appearing to be about 
twelve or fourteen years. lie is well nourished, however; he does 
not appear acutely ill. There is a flaring of the lower costal borders 
with a distended abdomen. There is no pubic or axillary hair. 
The ptdse is of low tension and somewhat frequent; the blood pres- 
sure is f)S/o 0 . There is a general adenopathy, the glands being 
hard and shotty. The sclent* show a greenish-yellow color. The 
pupils are normal. The tongue is pale and moist. There is slight 
decay of the teeth. The tonsils are small and cryptic. The chest 
b fairly well developed and symmetrical. Expansion is limited, 
but equal. The lungs are dear to palpation, percussion and 
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auscultation. The heart apex is in the fifth space, 10 cm. from the 
midsternal line. Cardiac dullness extends 11 J cm. to the left, 
4.5 cm. to the right in the fourth space. The heart sounds are of 
fair quality and there is a systolic murmur at the apex, propagated 
to the left axilla. There is also a systolic murmur at the base, heard 
best at the pulmonic area. The abdomen is distended, being above 
the level of the chest, mailing examination difficult. The liver 
edge is palpated about 3 cm. below the right costal margin and is 
slightly tender; the surface seems smooth. The spleen is not palpa- 
ble. The genitalia are infantile. The muscles of the arms and 
legs are poorly developed, especially the legs. There is a large 
superficial ulcer on the anterior aspect of the middle of the left leg, 
oval in outline, with the long axis parallel to that of the tibia. The 
edge is rather sharply outlined, slightly undermined, surrounded by 
deeply pigmented skin which overlies rather dense scar tissue. The 
base is dirty and covered with unhealthy granulations. Just above 
the right ankle on the outer side is a similar, though smaller ulcer. 
The reflexes are normal. Rectal and ophthalmoscopic examinations 
are normal. 

Laboratory Examinations. The white blood cells varied from 
15,400 to 9000 and the red blood cells from 1,600,000 to 2,200,000 
on discharge; the hemoglobin from 45 to 50 per cent. Differential 
count showed 23 per cent lymphocytes ; 2 per cent large mononu- 
clears and transitionals; 68 per cent polymorphonuclear neutrophiles, 
2 per cent eosinophiles and 2 per cent basophiles. There was marked ; 
poikilocytosis and anisocytosis; there was 10 per cent of sickle 
cells. On allowing a sealed wet smear to stand twenty-four hours, 
there was a very marked increase in the number of sickle cells. 
Fragility of the red blood cells in hypotonic salt solution was normal. 
The van den Bergh reaction showed hyperbilirubinemia. The 
urine was normal, except for a slight increase in urobilin. The 
gastric contents after an Ewald test meal showed 16 free hydro- 
chloric acid and 43 total acidity. Stool examination on three 
occasions was normal. Blood Wasscrmann on three occasions was 
negative. Roentgen ray examinations of the chest and of the tibiae 
were negative. 

During the stay in the hospital the patient’s temperature fluc- 
tuated from normal to 101° F., seldom remaining normal for a whole 
day at a time. He showed very little reaction to treatment. 

Splenectomy was advised, but patient refused to have operation. 

The immediate family of the patient were examined. His 
mother, aged forty years, had no symptoms. Physical examination 
was essentially negative, except for a slight greenish tinge to the 
scleras. The red blood cells were 4,S00,000 and white blood cells 
6000. The urine was negative. There was a very marked latent 
sickling of the red blood cells. The brother was normal physically 
and showed no active or latent sickling of the red blood cells. 
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Case II. — (Hosp. No. K-7G79.) A. L ., a negro boy, aged four 
years, was first admitted to the Cincinnati General Hospital January 
16, 1922, at the age of fourteen months. He was discharged two 
days later with a diagnosis of rickets and otitis media. The phy- 
sical examination except for the otitis media and signs of rickets 
was negative and no note was made of any abnormality in the 
red blood cells. The blood at this time showed 44,200 white cells, 
of which 31 per cent were polymorphonuclear leukocytes, G7 per 
cent lymphocytes, 2 per cent transitional cells. 

The patient was admitted the second time in November of 1923 
on the contagious service with scarlet fever; was discharged as 
well, after two months. No abnormality in the blood was noted at 
this time. 

The patient was again admitted on September 22, 1924, com- 
plaining of abdominal pain and constipation. 

Family History. The mother was living and well; the father 
.was living, but his whereabouts were unknown; two other children 
were living and well; two children dead, one at eight months, cause 
unknown, one at fourteen months of chronic bowel trouble. There 
was no history of miscarriages. 

Past History. The patient was a full-term baby with normal 
delivery, breast-fed for three months, but has always been in poor 
health. lie had had measles, mumps, chicken pox, whooping cough 
and scarlet fever. The tonsils and adenoids were removed following 
recovery from the latter. 

• Present Illness. On the day of admission he had been taken 
acutely ill with a fever and pain in the abdomen, without any 
vomiting. He had been constipated for two days. 

Physical Examination. The patient is an underdeveloped but 
fairly well-nourished negro child of three years. His mental 
capabilities do not seem to have advanced with his age. The 
abdomen is distended and the costal borders flare. The sclent* have 
a greenish-yellow tinge. Pupils are normal. The teeth have a 
chalky appearance. The tonsils arc not seen. Respirations are 
rapid and quick. There is slightly impaired resonance at the base 
of the right lung but no rales. The cardiac borders are slightly 
enlarged to the right and a systolic murmur, transmitted equally 
in all directions, is heard. The abdomen is distended. The liver 
edge is felt G cm. below the costal margin. It is smooth and soft. 
The spleen is just palpable under the costal margin. There is a 
slight generalized tenderness of the abdomen. 

Laboratory Examinations. The urine was normal. The blood 
showed 3,200,000 red blood cells; GO per cent hemoglobin and 14,000 
white blood cells. Differential count revealed 71 per cent poly- 
morphonuclear m-utrophiles; 11 percent lymphocytes; IS per cent 
large mononuclears and transitional* and a large number of normo- 
blasts. Opinion as to the diagnosis at this time was divided between 




Fig. 3 . — Case II. Blood after standing thirty-six hours. 
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a beginning pneumonia and an acute appendicitis. The acute 
process subsided, however, without operation. 

Course in Hospital. During stay in the hospital the temperature 
remained essentially within the normal range after the first few days. 
Repeated examinations of the blood showed an average of GO per 
cent hemoglobin;' white blood cells to range between 20,000 and 
14,000; red blood cells between 3,200,000 and 3,750,000. The 
differential count showed some variations, the polymorphonuclear 
neutrophiles ranging between 70 and 49 per cent; lymphocytes 
between 50 and 22 per cent. Normoblasts ranged from 07 per 
100 red blood cells to 4 per 100 red blood cells. The platelet count 
was normal. The van den Bergh reaction showed a hyperbili- 
rubinemia. Roentgen ray of the chest and gastroenteric tract was 
negative. The Wassermann reaction was negative. 

The child’s general condition improved gradually, the spleen 
remained palpable just below the costal margin, the liver decreased 
somewhat in she. The discoloration of the sclene remained essen- 
tially the same. The patient was discharged December 24 (two 
months after admission) with no definite diagnosis, but appearing 
in fairly good condition. 

The patient was admitted on October 0, 1925, to the surgical 
service following a fall in which he suffered injury to the head and 
right arm. He had been well following the previous admission 
except for an occasional cold. A diagnosis of acute osteomyelitis 
was made and the patient was operated on but no pathologic 
process was found and recovery was uneventful. Physical exami- 
nation at this time showed practically the same signs as on last 
admission, the greenish-yellow sclene, a palpable liver and spleen 
and the same heart signs. Blood on admission showed 32,000 
white blood cells; GO per cent hemoglobin and 3,500,000 red blood 
cells; a differential count consisting of 30 per cent polymorpho- 
nuclear neutrophiles; 19 per cent lymphocytes and 3.7 per cent 
transitionals. There was a slight anisocytosis and poikilocvtosis. 
The platelets seemed normal. There were 44 normoblasts to every 
100 white blood cells counted. There were 1 to 3 sickle-shaped 
cells per 100 red blood cells. On allowing a scaled wet smear to 
stand twenty-four hours there was a marked increase in the number 
of sickle cells. The van den Bergh reaction suggested increased 
bilirubincmia of hemolytic origin, but less marked than on the 
previous admission. Fragility of the red blood cells was normal. 
The urine was normal except for a slight increase in the urobilin 
content. The patient improved slightly under rest and iron tonics 
but an acceptable donor for transfusion could not be obtained and 
splenectomy was: thought inadvisable because of the anemia. 
Patient was discharged on December 14 as improved, with a diag- 
nosir. of sickle-cell anemia. 
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The mother of this patient was examined. She had no symptoms. 
She was undernourished and underdeveloped. Phj r sical examina- 
tion was essentially negative except for a slight greenish tinge to 
the scleras. Red blood cells were 3,800,000; white blood cells 
were 7000. There was a marked latent sickling of the red blood 
cells. Urinalysis was negative. 

Comment. Case I shows plainly how the siekle-cell anemia may 
be confused with tertiary syphilis. For three months the patient’s 
leg ulcers were considered syphilitic in origin. In Case II the pain 
in the abdomen and distention coming on suddenly was in all prob- 
ability due to a splenic hemorrhage, yet it was thought to be an 
acute appendicitis at the time. 

The treatment of siclde-cell anemia is very unsatisfactory. 
The general supportive measures, overfeeding, iron, and with rest 
in bed give only temporary relief. The good from transfusion is 
only short-lived. Splenectomy has been suggested but never 
attempted. In view of the fact that the disease is so similar to 
hemolytic jaundice, in which splenectomy is curative, and that all 
or most of the red-cell destruction apparently takes place in the 
spleen, it seems that splenectomy should be tried. The prognosis 
is bad. The course of the disease is gradually a downward one, 
the patients rarely living beyond thirty years of age. 
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ESSENTIAL HEMATURIA AND ITS POSSIBLE RELATIONSHIP 
TO PURPURA HEMORRHAGICA. 

By H. Milton Conner, M.D., 

AND 

Hermon C. Bu.mpus, Jr., M.D., 

division or medicine, mayo clinic, Rochester, minn. 


When a careful cystoscopic examination demonstrates hemor- 
rhagic urine coming from one or both kidneys which give norma] 
functional tests, and the pyelograms are negative, a diagnosis 
of essential hematuria is warranted. To assert that such a diag- 
nosis means that an early neoplasm, nonopaque calculi or an 
obscure infection has been overlooked would seem to discredit the 
perfection of modern urologic technique or the capability of the 
examiner. That such oversights are the exception rather than the 
rule is the experience of every urologist, who has followed a series 
of cases of essential hematuria over a period of years. Neoplasm 
docs not eventuate nor are stones passed, nor does tuberculosis or 
other infection usually appear. Good health is usually maintained 
and recurrence seldom follows proper treatment. 

It is unfortunate that a diagnosis of essential hematuria should 
be interpreted by some as evidence that a gross lesion of the urinary 
tract surely has been overlooked; it is as deplorable as it is inevitable 
that this desire to limit the etiology of this disease to a narrow field 
should tend to discourager search for some more remote and more 
obscure cause. 

Several years ago Quinby 1 studied 2 cases of essential hematuria 
in which nephrectomy had been performed. lie found that the 
hemorrhage was from the pelvis and the tips of the pyramids. In 
each instance hemorrhage occurred within the peri pel vie tissues, 
often appearing just beneath the epithelium, where, for consider- 
able distances, the epithelium had been elevated by a layer of 
extravasated blood. In 1 case there was no evidence of inflamma- 
tory reaction in the tissues of the pelvis or around the bloodvessels, 
'fhe hemorrhages were represented hv extravasations of red blood 
cells from thin-walled dilated capillaries and veins. Just beneath 
the epithelium of the pelvis unruptured, large, thin-walled vascular 
channels were seen, evidently considerably distended. liven larger 
arteries showed extravasated blood external to the adventitia . The 
vascular channels !>etween the collecting tubules of the pyramids, 
especially those nearer the apex, were very wide, often irregular 
and tortuous, giving the appearance of vascular sinuses rather 
than of veins or capillaries. These sinuses were distended with 
blood. Although no organisms could be demonstrated in either 



ESSENTIAL HEMATURIA, RELATION TO PURPURA HEMORRHAGICA 177 

case, in the second there was more suggestion of an infectious cause, 
there being a distinct inflammatory reaction and evidence of vascular 
injury. 

Believing from these findings that an obscure focus might be the 
cause of these localized lesions in the kidney, we injected a con- 
siderable number of laboratory animals with cultures from foci of 
infection in 9 patients having essential hematuria. In none of 
these animals could we demonstrate any renal lesions, although 
Meisser, with whom we were carrying on this laboratory study, 
was finding positive results in more than 80 per cent of animals 
similarly injected with cultures from patients suffering with pyelo- 
nephritis and elusive ulcer of the bladder of Hunner. 

Because of the fact that bleeding elsewhere, especially from the 
nose, skin, mucous membrane of gums and mouth, or in the sub- 
cutaneous tissues, alone or in combination, is seen as a result of a 
deficiency of some blood element necessary to the maintenance of 
the blood in tjie vessels, it seemed possible that some deficiency of 
elements necessary for the coagulation of blood might explain certain 
cases of essential hematuria. 

Instances of hematuria are not unusual in cases of purpura of 
various forms and cases of hemophilia. Cases of purpura of the 
urinary tract, with cystoscopic finding of purpuric areas in the 
bladder, without hemorrhage elsewhere, have been described by 
Blum 2 and Praetorius. 3 Yet we find no suggestion in the literature 
that cases of bleeding from the kidney for long periods or at long 
intervals may be due to a deficiency in some of the coagulation 
elements of the blood. The possibility that such might be the case 
with essential hematuria was enhanced by the observation by one 
of us (Conner) of several cases of menorrhagia without local expla- 
nation, which we believed to be due to a deficiency in coagulation 
factors. It is possible that some cases of local hemorrhage else- 
where, in the stomach, intestine, eye and so forth, may be explained 
on the same grounds. 

If, besides a deficiency in some of the coagulation factors, there 
is a local predisposing cause, such as unusual vascularity of the 
mucous membrane or an area of localized infection, the possibility 
of bleeding is greatly increased. That lavage of the renal pelvis 
with a styptic solution, such as silver nitrate, will frequenty stop 
such bleeding would suggest such a localized cause. 

In searching for some factor concerned in the coagulation mechan- 
ism of the blood we paid particular attention to the blood platelets, 
coagulation time and bleeding time. The calcium coagulation time 
and the prothrombin time were also estimated in nearly all cases, 
and the possibility of bleeding elsewhere was carefully investigated. 

Thirty-three unselected cases were observed. Most of them 
were seen between December, 1923, and September, 1925. In 
22 the diagnosis • of essential hematuria was unquestioned; in 11 
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others a diagnosis of probable essential hematuria was made. A 
study was made of age, sex, lapse of time since the first appearance 
of hematuria, family history of bleeding, and personal history of 
bleeding from the gums, epistaxis, hemoptysis, hematemesis, melena, 
menorrhagia, purpuric spots and “easy bruising.” At the exam- 
ination particular attention was paid to the presence of petechise, 
purpuric spots, hemorrhagic areas of the gums and mouth, to the 
tourniquet test and palpability of the spleen. 

Cases of Essential Hematuria (Table I). The oldest of the 22 
patients was sixty-seven years and the youngest nineteen years; 
the average age was forty-two and a half years. There were 15 
males and 7 females. The duration of the symptoms was from 
two days to twenty years; in 1 case the duration was not recorded, 
and the average duration for the other 21 cases was five years and 
forty-one weeks. There was a history in 5 cases of other members 
of tlie family having suffered from hemorrhage, no such history in 
11 and no record in 0. The mother had had epistaxis in 1 case, 
the father intestinal hemorrhage in 1, a brother hematuria in 1, 
the mother hemoptysis in 1 and a son epistaxis in 1. Personal 
history of bleeding from the gums was positive in 2 cases, negative 
in 16 cases and there was no record in 4. Epistaxis had occurred 
in 5 cases, in 14 it had not and in 3 there was no record. There, 
was no history of hemoptysis in IS cases and there was no record 
in 4. In 19 cases hematemesis had not occurred, and there was 
no statement regarding it in 3. In 19 cases melena was not admitted 
and there was no record in 3. In 2 of the 7 female cases menor- 
rhagia had occurred; in 5 it had not. In 18 cases the existence of 


purpuric areas was denied; in 1 the patient stated that they had 
occurred, and there was no statement regarding it in 3 cases. 
There was a history of “easy bruising” with resultant “black-and- 
biue ’ areas in 2 eases; it had not occurred in 14 cases and in 6 . 


there was no record. There was a history of gross hematuria in 
ail but 1 ease. 


On examination there were no petechial areas nor purpuric spots 
noted, and no hemorrhagic areas elsewhere. The tourniquet test 
was rated in 1 ease as Grade 1 — , on a scale of 1 to 4; in 5 cases as 
Grade ] ( jn 2 as Grade 1 -J-, in 3 as Grade 2, in 1 simply positive 
and in 7 negative. In 3 cases no statement was recorded.* The 
spleen was not felt in any instance; there was a specific note of 
inability to palpate the spleen in 7 cases and no specific mention 
made of the spleen in the other cases. 


1 ho tourmiiuot u»t U made by applying the arm band of the sphygmomanometer 
h-r exactly flirt.® m inn tea at a procure midway between the systolic 
'“'-i ' 'or..--', usually about ICO. The apjtoarnneu of pcteehiul areas . 

ij/b-. ’;!!/, 7" , * ' ,i!, r t'i*-ted :m a j-o-itive test. This test i.s one of importation in 
m .7 ; ’77,7' hurpura hemorrhagica. Thu extent, and intensity of the subcu* 

' "-'heater Urn degree of p&aitivwicrf of the- test. 
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The number of erythrocytes varied from 3,720,000 to 4,990,000 
per cm, the average being 4,344,000. The hemoglobin varied 
from 60 to 88 per cent, and averaged 72 per cent; it was measured 
with the Dare instrument, which is somewhat too low in the higher 
readings. The number of leukocytes varied from 4600 to 12,000 
per c.mm., averaging 7800. The platelet count varied from 74,000 
to 272,000 per c.mm., averaging 141,000; the lowest average plate- 
let count for the individual patient was 96,000 and the highest 

202.000, the normal platelet count being between 200,000 and 

250.000. In 1 case the platelets averaged below 100,000; in 5 
cases, from 100,000 to 125,000; in 6 cases, between 125,000 and 
150,000; in 8 cases between 150,000 and 175,000; in 2 cases, more 
than 200,000. In 6 cases one count was below 100,000; in 2 cases 
two or more counts were below 100,000. It is interesting that in 
all except 1 case in which any degree of positiveness of the tourni- 
quet test was shown the platelet count was more or less lowered. 
Conversely, in most cases in which a lowered platelet count was 
shown there was some- degree of positiveness of the tourniquet test. 
The coagulation time by the Boggs method varied from three to 
eight and a half minutes, averaging five and three-tenths minutes. 
The normal time is from three to five minutes. The bleeding time 
varied from one to three and a half minutes, with an average of 
one and four-fifths minutes. The normal bleeding time is from one 
to one and a half minutes. The coagulation time by the Lee 
method varied from five and a half to sixteen minutes, averaging 
nine and two-fifths minutes. The normal time is from eight to 
eleven minutes. In no ca£e was there sufficient change in the 
coagulation time by the addition of calcium to justify the assump- 
tion that there was a deficiency of calcium in the blood. In no 
case was the prothrombin time sufficiently prolonged to justify 
the assumption that there was a deficiency of prothrombin in the 
blood. In 1 case the prothrombin time on one examination was 
sixteen minutes with the optimal amount of calcium, but on another 
examination the time was twelve minutes; in 1 case the prothrom- 
bin time was twenty-six minutes on one examination and later only 
eleven minutes. In both of these second tests the results were 
within normal limits. The clot-retraction time was normal in all 
except 1 of the 6 cases in which the test was done; in this 1 case 
retraction was complete in two hours instead of one hour, as is 
normal. The Wassermann reaction was negative in the IS cases 
in which the test was made. There was gross hematuria at the 
time of examination in 9 cases, and no hematuria at the time of 
examination in 2 cases. Infection of the teeth was present in 5 
cases as Grade 1, in 5 cases as Grade 2 and in 2 cases as Grade 3. 
There was evidence of chronic tonsillitis in 9 cases, and the tonsils 
had already been removed in 3 cases; no mention was made of the 
tonsils in 5 cases. 
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tPaticnt would not consent to cystoscopic examination. 
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Probable Essential Hematuria. There were 11 cases in this group. 
Reference can be made to Table II for details of clinical and labora- 
tory evidence. These cases did not differ much in important details 
from the group of definite cases. The average age was approxi- 
mately the same. The platelet count averaged 131,000, about half 
the normal. 

Discussion. Of the 22 cases of unquestionable essential hematuria, 
the platelet count was less than 150,000 per c.mm. in 12 cases 
(54.5 per cent); in the group of 11 cases of probable essential hema- 
turia the average platelet count was below 150,000 in 10 cases (91 
per cent). The platelet averages of 141,000 and 131,000 in the 
two groups are only a little in excess of one-half the normal. The 
decreased number of platelets, together with the positive tourniquet 
test, in a rather high percentage of those cases in which it was 
made suggests that it is possible that we are dealing with a group 
of cases in which bleeding occurs from a deficiency in blood plate- 
lets, as it does in cases of purpura hemorrhagica or thrombocyto- 
penic purpura. In 2 cases in the group of unquestionable essential 
hematuria there was a history of easy bruising and in 1 of these a 
few purpuric areas had been present. In 1 case in the group of 
probable essential hematuria there was a history of easy bruising 
and there had been a few purpuric areas at times before the exam- 
ination at the clinic. Symptoms and laboratory evidence of 
purpura hemorrhagica appeared later. No bleeding from any 
source has occurred since the removal of the spleen in April, 1925, 
when cirrhosis of the liver with moderate ascites was also found. 
Therefore, this case does not entirely conform to the group of true 
purpura hemorrhagica. Hematuria had been present for two and 
a quarter years before the appearance of purpura. It seems 
rather likely, even though the hemorrhage may be primarily due 
to the deficiency in platelets, that a local predisposing cause also 
exists. The response to local applications of silver nitrate is sug- 
gestive of a local predisposing cause, while the response to the use 
of the ser um of the horse and of man and to injections of autogenous 
whole blood is suggestive of its origin in coagulation deficiency or 
a deficiency in blood platelets. 

As normal controls, estimations of the number of platelets and 
of the coagulation and bleeding times, were made on 7 healthy men. 
An average platelet count of 198,000 per c.mm., Bogg's coagulation 
time of six and a half minutes and the bleeding time of two and 
one-tenth minutes were found. In the 12 cases of definite purpura 
hemorrhagica in which operation was performed at the Mayo Clinic 
in the last three years, 9 of which have already been reported by 
Giffin and Holloway, 4 the platelet count previous to operation 
averaged S5,000. In cases in which there had been recent hemor- 
rhage, not accompanied by any evidence of purpura or by essential 
hematuria, the average platelet count was 231,000. 
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Tlie foregoing is presented in the hope that it will incite further 
investigation of these cases from the standpoint of the blood. 
There is not enough evidence at hand to prove that essential hema- 
turia is ever localized purpura hemorrhagica or due to a deficiency 
of blood platelets, but the evidence is rather suggestive that this is 
true in some cases. 
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THE RELATIONSHIP OF OBESITY TO CARBOHYDRATE 
METABOLISM. 

By Henry J. John, M.D., 

CLEVELAND CLINIC, CLEVELAND. OHIO. 

The relation of body weight to height, age and sex and the inter- 
relation of these with reference to the well-being of the individual 
has held the interest of the medical profession ever since the time of 
Lavoisier and many researches in this field have been made by 
French. German, English and American investigators. It is well 
recognized that a normal individual tends to maintain a certain 
average body weight, this average being maintained by a regular 
intake of water and food. In the processes of metabolism the 
ingested food is transformed into heat energy and is in part elimi- 
nated. the remainder being stored in the tissues in the form of com- 
bustible materials such as proteins, carbohydrates, and fats, which 
are readily available for the supply of energy when the food intake 
is not sufficient to supply the organic need. Thus, when the supply 
of food is in excess of the metabolic needs or when it is stored at the 
expense of the energy demand, this excess is stored chiefly in the 
form of fat and in consequence the body weight increases; on the 
other hand, when the supply of food is inadequate the materials 
previously stored are used up and there results a decrease in the 
body weight which, if carried far enough, produces emaciation. 

In considering the significance of an increase in the body weight, 
three types of obe.-ity have to be considered: 

1. The cj-nrjnitni.* which is most frequently encountered, 

in which overweight is due to an oversupplv of food. This type of 
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obesity: may be identified by the basal metabolic rate, which in 
these individuals, according to Means, 1 is always within the normal 
limits. 

2. The endogenous type , in which there is usually some endocrine 
disturbance. This group includes cases of thyroid deficiency, 
imbalance of gonad hormones, and of hypophyseal disturbance, 
each of which is characterized by a low basal metabolic rate. It is 
interesting in this connection to note that, as has been stated by 
du Bray, 2 the overweight in myxedema is less constant and striking 
than the undernutrition- seen in hyperthyroidism. Following 
thyroidectomy, an increase in the body weight is often noted. 
Overweight due to an imbalance of the gonad secretions is quite 
commonly encountered in women after the onset of the menopause, 
and is also seen in animals and in man after castration. Overweight 
due to a hypophyseal disturbance, known as Frohlich’s syndrome, 
is less well understood, on account of the complex structure of the 
hypophysis cerebri. Investigations regarding the functions of the 
different portions of this gland are being carried on all over the 
world, and some day will aid in the interpretation of obesity due to 
this cause. Estimations of the basal metabolism are of great 
value in the study of this entire group of cases, in which, as stated 
above, the metabolic rate is below normal ; and organotherapy, as one 
would suppose, is the most effective form of treatment. 

3. The constitutional type, which has been thus tentatively 
designated by Strouse, 3 and his coworkers. Individuals with this 
type of obesity are unable to lose weight even when a very low 
caloric diet of from 600 to 1000 calories per day is maintained for 
long periods of time. The basal metabolism in cases of this type 
is within the normal limits, and it would appear, therefore, that the 
metabolism of individuals in this group does not depend either on 
the amount or kind of food or on any endocrine disturbance, this 
fact making possible the differentiation of obesity of this type from 
the two types described above. 

The relation of overweight to diabetes has been strongly empha- 
sized in this country by Mien and Joslin. Paullin and Sauls 4 have 
recently reported a series of 26 cases of obesity in relation to their 
carbohydrate tolerance. The ages of these patients ranged from 
10 to 80; the overweight from 10 to S2.1 per cent. Unfortunately, 
the glycemic curves were carried for only two hours after the injec- 
tion of glucose so that the interpretation of borderline cases is 
difficult, yet the results secured by these investigators are interesting, 
since in 57.6 per cent of this group the glucose tolerance was abnor- 
mal. “We feel quite strongly that the results are significant and 
that by a study of the glucose tolerance test, even in so small a 
number of patients, we have detected at least five prediabetics. 
Two of the five have definitely developed diabetes/’ It is obvious 
that when a clinician is confronted with an obese patient he should 
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feel the responsibility of determining whether or not diabetes is 
present. The loss of weight which is generally considered to be a 
characteristic of diabetes is a phenomenon which develops later in 
the disease and may properly be called an “end stage.” It is in 
connection with this problem of differentiating potential from true 
diabetes in obese patients that I have gathered the data regarding 
12 cases of obesity in which a glucose tolerance test was made. 
Sufficient evidence on which to base conclusions regarding the 
relationship of obesity to diabetes would require the accumulated 
data in a series of at least 1000 eases, but this small group of cases 
may offer at least an indication as to the significance of obesity 
in its relation to carbohydrate metabolism and consequently to 
diabetes. 

Case Reports. Case I. — (138,940.) The patient was a woman, aged 
twenty years, who came to the Clinic because of obesity, her weight at the 
time of the first visit being 269 pounds. The personal and family history 
contained no significant data. There was no familial history of obesity nor 
was the patient a heavy eater. The patient’s height was 5 feet 4 inches, so 
that her normal weight would have been 125 pounds. She was, therefore, 
115 per cent overweight. Her blood pressure was 150 systolic, 80 diastolic. 

The physical examination gave no significant information except for the 
obesity. A Roentgen ray examination of the skull showed that the sella 
turcica was normal in size. The urine showed a trace of albumin but was 
otherwise normal. Blood examination: White blood cells, 7000; red 
blood cells, 4,470,000; hemoglobin, 85 per cent. Blood chemistry: Sugar, 
109 mg.; urea, 18 mg.; uric acid, 2.9 mg.; creatinin, 1.5 mg. and plasma 
clilorids, 605 mg., per 100 cc. of blood (all fasting values). The blood 
Wassermann was negative. The basal metabolic rate was -f-9. 

The glucose tolerance curve in this case is shown in Chart I (I). 

In this case the presence of some abnormal condition of the hypo- 
pituitary gland was suspected for although the roentgenogram gives 
no evidence of any enlargement of the pituitary body, it naturally 
could not demonstrate the presence of any functional changes 
within the gland. That such changes might well have been present 
is suggested by the glucose tolerance curve, which is typical of that 
obtained in cases of hypopituitarism, that is, it shows the carbo- 
hydrate tolerance to be above the normal. 

Case II (131,166). — This patient was a very obese girl, aged fourteen 
years, apparently in good general health, who sought medical consultation 
on account of stiffness of the right sternocleidomastoid muscle. The 
family history gave no significant information. She had had whooping 
cough, cliickenpox, influenza, tonsillitis and three attacks of measles. 
The sternocleidomastoid muscle had begun to be stiff two years before. 
At the time of her first visit to the Clinic, the patient weighed 173 pounds. 
Her height was 5 feet 5 inches, so that her normal weight would have been 
114 pounds. Thus she was 52 per cent overweight. 

There was no glycosuria and the fasting blood chemistry gave the follow- 
ing information : Sugar, 112 mg.; urea, 24 mg.; uric acid, 2.7 mg.; creatinin, 
1 mg.; nonprotcin nitrogen, 27.8 mg.; plasma chlorids, 615 mg. per 100 cc. 
of blood. The blood Wassermann was negative. 
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A glucose tolerance test gave the normal curve shown in Chart I 

(II). 

Case III (104,267). — The patient, was a young woman, aged nineteen 
years, weighing 185.9 pounds. Her mother had diabetes, but otherwise the 
family history gave no significant information. The patient sought medical 
advice because of frequent attacks of boils during the preceding two years. 
She had had none of the usual diseases of childhood but had had two attacks 
of pneumonia during the two years before this consultation. She said 
that she had had occasional attacks of influenza and of tonsillitis, although 
a tonsillectomy and adenoidectomy had been performed six years before. 
Her menses were irregular, often being absent for periods of six or seven 
months. Her specific complaints were of boils and of frequency of urina- 
tion. She had been eating very sparingly of carbohydrates, having entirely 
eliminated pastry and potatoes from her diet. 

Physical examination disclosed a small adenoma in the right lobe of the 
thyroid. Otherwise no abnormalities were found excepting the excessive 
weight. The height of the patient was 5 feet 7 inches so that she was 40 
per cent overweight. The blood pressure was 120 systolic and 60 diastolic, 
urine, normal. Blood examination: White blood cells 8,800; red blood 
cells, 4,670,000; hemoglobin, 70 per cent. Blood chemistry: Fasting 
blood sugar, 94 mg.; urea, 18.7 mg.; plasma chlorides 598 mg., per 100 cc. 
of blood. The blood Wassermann was negative. Basal metabolic rate was 
minus 5.2. 

A glucose tolerance test gave the curve shown in Chart I (III). 
This is a normal tolerance curve associated with a very low renal 
threshold for sugar. Because of the low threshold glycosuria could 
easily appear during the postprandial period in such a case, and 
this, together with the history of boils and the obesity, would 
strongly suggest the presence of a diabetic condition. Yet the 
glucose tolerance curve shows quite clearly that the obesity in this 
case is not associated with diabetes, but that it is of either the 
exogenous or the endocrine type. 

Case IY (154,280).— This patient, a woman, aged thirty-two years, 
weighing 160 pounds, came to the Clinic for physical examination chiefly on 
account of her obesity. Her father and mother had both died of diabetes. 
She herself had had none of the diseases of childhood and no illnesses later 
in life. She was 5 feet 1 inch in height, so that she was 32 per cent above 
her normal weight which would have been 121 pounds. Physical examina- 
tion disclosed nothing abnormal. The blood pressure was 120 sj'stolic, 80 
diastolic. Urine, normal. Blood examination: White blood cells, 9000; 
red blood cells, 4,560,000 ; hemoglobin, SO per cent. The blood Wassermann 
was negative. Blood chemistry: Sugar 97 mg.; urea, 21 mg.; uric acid, 
2.5 mg.; creatinin, 0.9 mg.; nonprotein nitrogen, 30.4 mg.; plasma chlorals 
595 mg., per 100 cc. of blood. 

The glucose tolerance curve, Chart I (IV), shows a normal toler- 
ance for carbohydrates, thus ruling out the possibility that the 
overweight in this case was due to a diabetic condition. 

Case V (160,325). — This patient, a man, aged forty years, weighing 270 
pounds, came to the Clinic because of a slow pulse rate and high blood 
pressure. The family history gave no significant information/ Of the 
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childhood diseases, he had had measles and . diphtheria and later in life he 
had had tonsillitis and influenza. A tonsillectomy had been performed 
twenty years before. He was a heavy smoker, having used from 50 to 100 
cigarettes a day, although at the time of the consultation he had reduced 
this daily consumption to five or six. He said that a year before this 
consultation he had developed a pulse rate of 120 and had begun to gain 
weight rapidly. Eleven months before he had begun to lose weight, his 
pulse rate had begun to drop and his blood pressure to rise. The pulse rate 
had dropped to between 50 and 60 and he had been having a “feeling of 
tightness” about his heart. There was no dyspnea nor edema, he had a good 
appetite and his bowels were regular. He had no nocturia. 

Physical examination revealed a well-developed but very obese man 
5 feet 6.5 inches in height, weighing 270 pounds, an increase of SO per cent 
above his normal weight. His blood pressure was 190 sj'stolic, 130 diastolic; 
pulse rate, 72. An examination of the chest gave i " " ' r '' 'cepting 
that the heart showed a slight enlargement to the ' ' . : " ' 1 accen- 

tuated second aortic sound but no murmurs. Blood examination: White 
blood cells, 10,000; red blood cells, 5,S60,000; hemoglobin, SO per cent. 
The blood Wassermann was negative. A phcnolsulphonephthalein kidney 
function test showed an excretion of 15 per cent the first and 13 per cent 
the second hour. The basal metabolic rate was, + 2S per cent. Blood 
chemistry: Sugar, 95 mg.; urea, 33 mg.; uric acid, 3.1 mg.; creatinin, 
1.1 mg.; nonprotcin nitrogen, 39.9 mg.; plasma chlorids, 565 mg., per 
100 cc. of blood. 

The glucose tolerance curve, which is shown in Chart I (V) is 
normal, the curve returning to the normal level in two hours. There 
was no glycosuria, although the blood sugar rose to 193 mg. per 
100 cc. of blood, thus indicating a high renal threshold. Because 
of this high renal threshold it would be very difficult to detect an 
early onset of diabetes by urinary examination alone. The data 
in this case therefore show that in spite of the large increase in 
weight the carbohydrate tolerance is normal. 

Casi; VI (105,291).— This patient, a woman, aged forty-eight years, 
weighing 205 pounds, came to the Clinic because of pain in the right hypo- 
chondrium. Her father lmd died of cancer of the stomach but otherwise 
the family history contained no significant information. The patient hnd 
had none of the diseases of childhood; seven years before she hnd had an 
attack of gall-stone colie, which hnd not recurred. 

Physical examination revealed a well-developed, obese woman, 5 feet 
S inches in height, whose normal weight would have been 15S pounds, so 
that she was 29 jkt cent overweight. She had a slight enlargement of the 
thyroid gland. Her blood pressure was 132 systolic, SO diastolic. The 
physical examination gave normal findings excepting for tenderness over 
the gall-bladder region. A recent urine examination had shown a heavy 
glyco-uria but no sugar was found in the examination of the urine made at 
the Clinic. Blood examination: White blood cells, 7SO0; red blood cells, 
-l.SfiO.Ott); hemoglobin, SO per cent. The blood Wns-ennann was negative. 
Blood chemistry: Sugar, 105 mg.: urea, 21 mg.; plasma chlorids, 58 5 mg., 
per UK) cc. of blood. 

The glucose tolerance test, the curve of which is shown in Chart I 
AT), indicates the presence of a mild type of diabetes with a renal 
threshold between 150 and 155 mg. of blood sugar per 1(H) cc. of 
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blood. In this case of obesity, therefore, we were dealing with an 
early stage of diabetes. 

Case VII (132,481). — This patient, a man aged thirty-six years, weighing 
250 pounds, came to the Clinic because of headaches. His mother had died 
of cancer of the breast, but the family history contained no other significant 
information. There was no history of any of the diseases of childhood nor 
of any other illnesses, the patient stating that he had always been in good 
health. A year before sugar had been found in the urine during an examina- 
tion for life insurance, but he had paid no attention to this finding, even 
though sugar had since been found in the urine on several occasions. 

Physical examination revealed a well-developed, obese man. His height 
was 6 feet 2 inches, so that he was 35 per cent overweight. The onty abnor- 
mal finding in the physical examination was an elevated blood pressure — 
155 systolic, 120 diastolic. The urine showed a trace of albumin and an 
occasional hyaline cast. Blood examination: White blood cells, 6400; 
red blood cells, 4,980,000; hemoglobin, 80 per cent. Blood chemistry: 
Sugar, 92 mg.; urea, 45 mg.; uric acid, 3 mg.; creatinin, 1.05 mg.; non- 
protein nitrogen, 49.6 mg.; plasma eldorids, 595 mg., per 100 cc. of blood. 
The blood Wassermann was negative. 

The findings in the glucose tolerance test are given in Chart I 
(VII), which shows that this obese man with hypertension had a 
normal tolerance for carbohydrates. 

Case VIII (164,227).—' Tills patient, a woman, aged twenty-eight j’-ears, 
weighing 220 pounds, came to the Clinic because of shortness of breath. 
The family history was unimportant except that two sisters were stout. 
She gave no history of having had any of the diseases of childhood; but she 
had had frequent colds, and attacks of tonsillitis and of rheumatism. 
Curettage had been performed nine years before; and tonsillectomy and 
adenoidectomy two and a half yearn before. She had had a tubal pregnancy 
two years before; and had had five or six miscarriages. She stated that her 
feet swelled at times and that she had frequent suboccipital headaches. 
She drank a great deal of coffee. Eight years before she had weighed 105 
pounds. She was 5 feet 1 inch in height, and was, therefore, S6 per cent 
overweight. 

The blood pressure was 144 sj r stolic, 90 diastolic; pulse, 112. The 
visual fields were normal. The basal metabolic rate was +12 per cent. 
The urine showed a faint trace of albumin and a few pus cells. The blood 
Wassermann was negative. Blood chemistry : Sugar, 95 mg. ; urea, 33 mg. ; 
uric acid, 4.2 mg.; creatinin, 1.3 mg.; nonprotein nitrogen, 41.3 mg.; 
plasma chlorids, 615 mg., per 100 cc. of blood. 

The findings in the glucose tolerance test are given in Chart I 
(VIII), which shows a normal tolerance curve. The marked obesity 
in this case is of the polyglandular type, probaby principally due to 
ovarian dysfunction or insufficiency. 

Case IX (125,659). — This patient, a young woman, aged nineteen years, 
weighing 230 pounds, came to the Clinic because of nervousness and stomach 
trouble. The family liistorv gave no significant information. Of the 
diseases of childhood she had had measles, mumps, and chickenpox; and 
later in life she had had attacks of tonsillitis and of rheumatism. Tonsil- 
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Iectomy and adenoidectomy had been perfonned a year before. The 
patient stated that about every second week during the preceding year 
she had had a feeling of distress in the upper part of the abdomen which 
came on sometimes before and sometimes after eating. Eating made tills 
distress worse and she belched gas but did not vomit. These attacks 
lasted from one to three days. She was very nervous and subject to frontal 
and occipital headaches. Her appetite varied but when it was good she 
ate heavily. Her gain in weight had been rapid between her tenth and 
eighteenth years and during the preceding five months she had gained 
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""> ixmnd=. If she stood up for long periods she had edema of the ankles. 
Attacks of backache occurred after riding in an automobile. Her hands 
were cold but jv-rs-pir ed most of the time. She was always tired and drowsy 
and exertion caused dyspnea. She had had no polyuria nor jwh-dipim. 
1 h<‘ memo.- occurred every three weeks and were very scanty in amount. 
Physical r vi m mat! op revealed a (Fig. 1 ) marked adip>~i<*y of the lower 
p.trt of the body. The patient was o feet 0 inches in height, so that she 
tvus ti • jy-r cent overweight. She had n diffuse hyperplasia of the thyroid 
and a fum tremor of the hands. Then* was a slight murmur at the njex 
°* l!;( ' h'-art, which was not enlarged. The blood prcs.-tin.* v.*t? 128 systolic, 
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60 diastolic; skin, moist; hair, normally distributed over the body. A 
Roentgen ray examination of the skull showed no enlargement of the sella 
turcica. Blood examination: White blood cells, 8200; red blood cells, 
4,100,000; hemoglobin, 80 per cent. Basal metabolic rate, —8 per cent. 
Blood chemistry: Sugar, 107 mg.; urea, 36 mg.; uric acid, 3.3 mg.; crea- 
tinin 1.3 mg.; nonprotein nitrogen, 41.4 mg.; plasma chlorids, 570 mg. per 
100 cc. of blood. The blood Wassermann was negative. 

The glucose tolerance test (Chart I (IX) ) showed a lowered 
tolerance for carbohydrates, the blood-sugar curve reaching the 
normal level about three and a half hours after the ingestion of 
glucose. This curve indicates that the patient was in an early 
stage of diabetes. The diet, therefore, should be adjusted, especially 
by the reduction of carbohydrates, and the course of the patient 
should be followed. This case was one of adiposogenital dystrophia 
with a lowered carbohydrate tolerance. 

Case X (107,355). — This patient, a woman aged thirty-six j'ears, weigh- 
ing 206 pounds, came to the Clinic because of the formation of gas in the 
stomach after meals. The family history gave no significant information. 
There was no history of anj r of the diseases of childhood nor of later illnesses. 
The patient stated that she had always been well until two months before 
when she began to notice a progressive, painless enlargement of the abdomen. 
She also had a slight shortness of breath after meals. The menses were 
regular. 

Physical examination revealed a well-developed, obese woman 5 feet 
5 inches in height who was 48 per cent overweight. The blood pressure 
was 128 systolic, 76 diastolic. The urine was normal except for a trace of 
albumin. The blood Wassermann was negative. Blood chemistry: 
Sugar, 111 mg.; urea, 25 mg.; plasma chlorids, 545 mg., per 100 cc. of blood. 

The findings in the glucose-tolerance test are shown in Chart I 
(X). Although the blood sugar content at the beginning of the 
test was normal the curve did not reach the normal level again 
until almost three hours after the ingestion of glucose. The height 
of the curve was reached during the first hour and there was a slight 
lagging before it began to come down, thus showing a slight lagging 
in the carbohydrate tolerance. This patient therefore belonged in 
the group of cases which we call “p re diabetic” in which the diet 
should be regulated and the progress watched. 

Case XI (132,973). — This patient, a woman, aged twenty-seven 3 'enrs, 
weighing 205 pounds, came to the Clinic because she had not menstruated 
for fourteen months. The only fact of importance in the family history was 
that her father had died of duodenal ulcer. _ She had had none of the diseases 
of childhood, but had had tonsillitis and influenza. Her tonsils had been 
“clipped” nine years before. She stated that her menses had always been 
regular although scanty in amount. Five years before she had weighed 
120 pounds. Her height at the time of tins examination was 5 feet 4 inches 
so that she was 61 per cent overweight. She stated that she was a very 
small eater but nevertheless she kept on gaining weight. Recently she 
had been having severe headaches just above the eyes. There was no 
disturbance of vision. She had been drinking and voiding excessively and 
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perspiring freely. Exertion caused some dyspnea. She had poor endur- 
ance, slept poorly and was nervous. 

Physical examination revealed an obese woman with an infantile uterus. 
There was no limitation of the visual fields. Roentgen ray examination 
showed the sella turcica to be normal. Urine examination revealed the pres- 
ence of albumin and of a few casts. Blood examination: White blood 
cells, 13,900; red blood cells, 5,260,000; hemoglobin, 85 per cent. The 
blood Wassermann was negative. Blood chemistry: Sugar, 111 mg.; 
urea, 24 mg.; creatinin, 1.05 mg.; plasma chlorids, 555 mg., per 100 cc. of 
blood. The basal metabolic. rate was 4-25 (in two estimations two months 
apart). 

The findings in the glucose-tolerance test are shown in Chart I 
(XI). This is definitely a diabetic curve, showing a comparatively 
high renal threshold (at above 200 mg. per 100 cc.). From urine 
examination alone or from a fasting blood-sugar estimation, the 
diabetic condition could not have been identified so definitely. This 
case, therefore, was one of diabetic obesity, which, if allowed to go 
untreated, would eventually have developed into diabetic ema- 
ciation. 

Case XII (104,338). — 1 This patient, a man, aged thirty-nine years, came 
to the Clinic because of dizzy spells. His father had died from apoplexy 
at the age of forty-nine years, otherwise the family history presented nothing 
of importance. He had had none of the diseases of childhood, but had had 
typhoid fever at the age of sixteen years, and influenza three years before 
this examination. The patient stated that he had been having' dizzy spells 
and headaches which had occurred only occasional!;- until during the pre- 
ceding month, when the dizzy spells had occurred frequently and the head- 
ache had become continuous and so severe that he had had to stop working. 
For the most part the headache had been unilateral and in the right occipital 
region but it was occasional!;- frontal. The patient stated that he was 
not able to concentrate so well as formerly, and that he was excitable and 
nervous. 

Physical examination revealed a well-developed, somewhat obese man who 
did not appear sick. A slight weakness on the left side of the face was 
noticed when he was talking. The reflexes were hyperactive; there was 
impairment of the seventh cranial nerve on the left side; the tongue deviated 
to the left. The eye grounds were normal. The urine showed a trace of 
albumin and heavy glycosuria. Blood Wassermann was anticomplemen- 
tary. Blood chemistry: Sugar, 213 mg.; urea, 25.4 mg.; plasma chlorids, 
614 mg., per 100 cc. of blood. 

The glucose-tolerance test as in Chart I (X3I), gave a definitely 
diabetic curve. 

Summary. — 1. Reports of 12 eases of obesity, 3 males and 9 
females, are presented, in each of which the carbohydrate metab- 
olism was studied by means of a glucose-tolerance test. 

2. The overweight in these cases ranged from 29 to 115 per cent. 

3. Glycosuria was present in 2 cases in both of which diabetes 
was present. 

4. The fasting blood sugar was normal in 11 cases, among which 
4 were cases of diabetes of varying degrees of severity. 
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5. Among these 12 cases of obesity, 2 were definitely cases of 
diabetes; 3 were case of mild diabetes or “prediabetics.” 

Conclusion. — Although this is a small series, the high incidence 
of a diabetic or prediabetic condition— 42 per cent— in these cases 
of obesity indicates the importance of investigating the glucose 
tolerance in all cases of obesity to determine whether or not diabetes 
or a tendency to diabetes may be present. 

It would appear, at least, that the pancreas is to be considered 
among the glands, the dysfunction of any of which may be respon- 
sible for obesity of the endogenous type. 
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XANTHOMA DIABETICORUM: AN UNUSUAL PROCESS OF 

INVOLUTION. 

' *.** 

By Eli Goldstein, M.D., 

AND 

John Harris, M.D., 

NEW YOnK. 

(From the Medical Service of Dr. Charles F. Tenney, the Fifth Avenue Hospital, 

New York City.) 


The subject of xanthoma diabeticorum was thoroughly reviewed 
by. Major who found 74 cases reported in the literature since this 
disease was first described by Addison and Gull in 1S50. 1 In his 
own article, Major 2 described 4 cases, and subsequently G additional 
cases have been reported. It is our purpose in this communication 
to describe a case showing a peculiar process of involution not 
mentioned in the literature. This occurred in a patient suffering 
from diabetes mellitus, to whom insulin was administered in the 
late stages of the disease. 

Case Report. S. C., male, Itussian Hebrew, aged thirty-one years, 
tailor. Family history is negative. The patient does not remember 
any of the diseases of his childhood and gives no history of an}' 
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serious illnesses prior to the present affliction; denies syphilis and 
gonorrhea by name and symptoms. He is married and has three 
children living and well. 

About three years ago he began to have symptoms of polyuria, 
polydipsia and polyphagia. Urine examination revealed the pres- 
ence of 5 per cent glycosuria. Under a low carbohydrate regimen, 
these symptoms partially cleared up. 

One year after the onset of the initial symptoms, he noticed small, 
discrete, yellowish nodules on the extensor surfaces of both legs. 
Six months later similar nodules appeared on both palms and elbows, 
and on the right thigh. The nodules gradually became confluent, 



Fig. 1 . — Palmar lesions. 


and within several months after their onset those on the legs broke 
down, leaving , large atrophic areas between which some of the 
original nodules could be readily distinguished. At no time was 
pruritus present. The same process occurred on the thigh, but 
did not involve the lesions on the upper extremities, which after 
attaining their maximum remained unchanged. 

In the interim, he had disregarded his diet and consulted a chiro- 
practor who gave him spinal adjustments for about one and a half 
years. On leaving the chiropractor’s office after an adjustment 
May 27, 1925, the patient fell unconscious on the street, and was 
taken to a nearby hospital in a comatose condition, where it was 
found lie had sustained a fracture of the base of the skull. He had 
marked ketonuria and a blood sugar of 430 mm. per 100 cc. of blood. 
Under insulin therapy he gradually recovered, and after a residence 




GOLDSTEIN, HARRIS: XANTHOMA DIABETICORUM 197 

of two weeks in the hospital was discharged with instructions to 
take 30 units of insulin three times a day, and to follow a low- 
carbohydrate diet. 

At this stage the patient presented himself at our out-patient 
department, July 23, 1925, and stated he had no subjective symp- 
toms. Physical examination revealed the following: well nourished, 
weight, 128 pounds; teeth in fair condition with some gingivitis; 
tonsils negative; heart and lungs normal; blood pressure, 120/80. 

S kin. Both palms canary-yellow in color, presented semisolid, 
smooth, elevated, yellowish, peasized nodules distributed chiefly 
along the natural furrows (Fig. 1).* The elbows showed similar 
nodules of somewhat larger proportions, some of which had become 
confluent (Fig. 2). On the extensor surfaces of both legs and on 



Fig. 2. — Elbow lesions. 

the right thigh there were sharply defined areas of depressed, pig- 
mented scars with festooned borders (Fig. 3). There was an inter- 
lacing network of these elevations upon the scars, the largest one 
being 5| inches long and 2-|- inches at its widest diameter on the left 
leg. In these scars the individual xanthoma nodules resembling 
those on the elbows, but undergoing this peculiar atrophic change, 
could be seen. 

Histologic Examination ( by Dr. David Satenstcin; Biopsy Sec- 
tion from Leg). In the midcutis there is a more or less extensive 
infiltration, focal in places, but for the greater part diffuse. Smaller 
but similar areas are noted in the upper cutis, .but not reaching to 
the epidermis. The infiltration is not in relation to the vessels. 
The epidermis is thinned but otherwise unaffected. 

• The infiltration is composed of more or less closely packed, long, 
polyhedral-shaped cells containing vesicular nuclei. In the proto- 

* To Dr. Howard Fox wo are indebied for the photographs and valuable sugges- 
tions in the preparation of this paper. 
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plasm of the cell are many very small and few larger vacuolesi 
The nuclei contain fine chromatin fibers and granules (xanthoma 
cells). In scattered places within the infiltration are rhomboidal- 
shaped spaces, marking the sites of former cholesterin crystals. 
Between and around the xanthoma cell areas are numerous fibro- 
blasts, and occasional small bloodvessels with swollen endothelial 
cells. At the extreme margin of the section there is a large vessel 
with a proliferating endarteritis. The middle and external coats are 
not pathologic. 

Diagnosis. Xanthoma with connective-tissue proliferation. 



Fig. 3. — Lesions on the legs — note the individual xanthoma nodules. 


Subsequent Course. The patient refused hospitalization, and was 
seen in the out-patient department for five and a half months. His 
diet averaged 1600 calories per day with a total carbohydrate value 
of 92 gm., and he administered to himself 75 units of insulin per day. 
It is doubtful whether he followed his diet, because during this 
entire period the urine was free from sugar only twice, and usually 
showed large amounts, at times with traces of acetone. However, 
in spite of the persistent glycosuria, definite improvement in the 
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skin lesions was observed after about six. weeks’ treatment. The 
lesions on the palms became flatter and paler, and some entirely 
disappeared. Those on the elbows and thigh showed similar changes 
but to a much lesser degree, whereas those on the legs remained 
unchanged. 

Because of persistent glycosuria the patient was induced to enter 
the hospital December 5, 1925. He was placed on a diet amounting 
to 1200 calories and given 45 units of insulin a day. The glycosuria 
disappeared in two days, and the blood sugar, which had previously 
been estimated at 250 mg. per 100 cc., rapidly dropped to 160. 
He left the hospital December 21, on a diet with a caloric value of 
1600, and with instructions to give himself 25 units of insulin three 
times a day. 

During the next three months gradual improvement was apparent 
in his skin lesions. Those on the palms practically disappeared; 
those on the elbows became quite confluent and flatter and in some 
places completely disappeared. On the legs and thigh several of 
the remaining nodules could be seen undergoing the same atrophic 
change previously described, whereas the scars seemed to become 
thinner and paler, with a marked recession of the elevated festooned 
borders. 

Within this period, he remained sugar free, although his blood 
sugar returned to a level of 250 mg. per 100 cc. Thereafter, how- 
ever, and up to the present lie has shown marked glycosuria. 
Blood plasma cholesterol taken just prior to his admission was 
165 mg. per 100 cc., and frequent determinations never showed 
more than 306. Moreover, the blood plasma never had the milky 
gray appearance characteristic of lipemia. Repeated blood Wasser- 
mann tests were negative; the spinal fluid Wassermann test was 
negative (see chart). 

Comment. 1. Apparently there is a definite relationship between 
the type of xanthoma nodule and the manner and rapidity of involu- 
tion. As was emphasized by Balzer and Marie, 3 the miliary type 
disappears much sooner than the lenticular type, because as they 
say “we are dealing with elements in which an incipient organization 
of scar tissue retards resolution.” In our case the palmar lesions 
corresponding to the “elements miliares” were first to improve, 
and two-thirds had disappeared before any improvement was noted 
in the “elements lenticulaires” present on the elbows, thigh and 
legs. 

‘ 2. The question of the relationship of the glycosuria to the skin 

lesions has been raised by many authors. In most cases the disap- 
pearance of the glycosuria brought about either a marked improve- 
ment or a complete resolution of the lesions. The eruption, how- 
ever, may disappear when the glycosuria and diabetic symptoms 
remain unchanged. On the other hand, diminution of sugar may 
find the xanthoma nodules unchanged or even worse. 4 In our case 
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the skin lesions began to resolve before any reduction in the gly- 
cosuria or blood sugar was accomplished. However, the rate of 
improvement was notably accelerated subsequently, and although 
slowly, the process is still going on in spite of the return to high 
blood-sugar levels and marked glycosuria. Whether or not insulin 
has any specific effect on the xanthoma lesions, has not been deter- 
mined. 


CHART SUMMARIZING LABORATORY FINDINGS AND CLINICAL COURSE 
WHILE UNDER OBSERVATION. 




BI. sug., 

BI. chol., 

Diet, 

Insulin, 


Date. 

Glycosuria. 

mg. 

mg- 

cal. 

units. 

Remarks. 

July 23, 1925 

+ + + 



1200 

45 


Aug. 6, 1925 

+ + + + 

200 



60 


Aug. 18, 1925 

+ + + + 


. . . 



Sept. 30. 1925 
Oct. 6, 1925 

0 



1600 


Xanthoma shows 






definite improve- 
ment. 


Oct. 14, 1925 

+ + + 






Nov. 11, 1925 

+ + +' | 

250 

165 


75 


Nov. 27, 1925 

+ + + + 






Dec. 5, 1925 

4* + 4* 

200 

163 



Entered hospital. 

Dec. 7, 1925 

0.6% 

. . . 

. . . 

1209 

' 45 

' Blood Wasser- 







1 mann negative. 

Dec. 8, 1925 

0 


. . . 



Spinal fluid Was- 
sermann negative. 

Dec. 17, 1925 

0 

160 

306 




Dec. 19, 1925 
Dec. 21, 1925 

0 

125 

1 

••• 

1615 

75 

Discharged from 












hospital. 

Dec. 29, 1925 

0 

. . . 




Marked progres- 







s i v e improve- 
m e n t in skin 
lesions. 

Jan. 25, 1926 

0 

210 

240 

1615 

75 


Mar. 15, 1926 

+ + + + 

250 

185 




April 24, 1926 

++++ 

250 

306 

— 

75 



3. In view of the fact that it is generally assumed that xanthoma 

diabeticorum occurs as a result of a disturbed fat metabolism, the 

cholesterol content of the blood plasma, which may be taken as an 

index of the lipemia, is significant. Of the 85 cases reported (includ- 
ing the authors’) 12 give blood cholesterol findings. The average 
normal blood plasma cholesterol varies between 140 and ISO mg. 
per 100 cc. according to the method of Myers and Wardell, although 
somewhat higher figures are obtained by Bloor’s technique. Every 
one of the 12 cases shows an increase in the cholesterol content 
which varies from 306 to 1800 (Engman and Weiss). 3 * * 6 According to 
Major, and Lough and Killian 6 a fall in the blood cholesterol leads 
to an improvement in the xanthoma nodules. This is not borne 
out in the authors’ case. The first cholesterol readings in our patient 
were within normal limits, and his highest was 306 at a time when 
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the xanthoma nodules had been undergoing rapid resolution, and 
in face of a blood sugar of 160. It would appear that although 
xanthoma diabeticorum is characterized by a hypercholesterolemia, 
the level of blood cholesterol need bear no definite relationship to 
the severity of the diabetes, the blood sugar and the xanthoma lesions 
themselves. Similarly, the presence of hypercholesterolemia, which 
is occasionally part of the diabetic picture, does not necessarily 
imply the presence of xanthoma. 

4. Tlie'consensus of opinion in the literature reviewed is that when 
the xanthoma nodules undergo resolution, they disappear completely 
or at the most leave a pigmented area over the site of the lesion. 
Robinson 7 speaks of a small cicatrix at the site of the previous lesion. 
In his own words “after involution it mostly leaves no trace behind, 
but a few of the efflorescences are followed by hypertrophic cica- 
trices or hypertrophy of the skin.” 

Summary. We have here described a case of xanthoma diabeti- 
corum in which three types of resolution went on simultaneously 
with little or no reference to the general condition: (a) The lesions 
on the palms disappeared completely; (b) those on the elbows 
coalesced and left large pigmented patches; (c) those on the legs and 
thigh underwent degenerative changes resulting in extensive scar 
formation~a process hitherto undescribed. 

BIBLIOGRAPHY. 

1. Addison and Gull: Guy’s Hosp. Rep., 1850, 7, 265. 

2. Major, R.: Bull. Johns Hopkins Hosp., 1924, 35, 27. 

3. Balzer et Marie: Bull. Soc. fran?. de dermat. et de syph., 1910, 21, 4. 

4. Walker: British J. Dermat. Syph., 1897, 9, 401. 

5. Engnmn and Weiss: Arch. Dermat. and Syph., 1923, 8, 483. 

G. Lough and Killian: Med. Clin. N. Am., 1924, 8, 337. 

7. Robinson: British J. Dermat., 1891, 3, 106. 

8. Azor: British. Med. J., 1924, 1, 665. 

9. McDonagh: British J. Dermat. Syph., 1925, 37, 30. 

10. Gordon and Feldman: J. Mich. State Med. Soc., 1924, 23, 231. 

11. Major, R.: Med. Clin. N. Am., 1924, 7, 1059. 


DIABETIC ACIDOSIS WITH A NEGATIVE FERRIC-CHLORID 
REACTION IN THE URINE. REPORT OF FIVE CASES. 

By Kenneth E. Appel, M.D., 

AND 

David A. Cooper, M.D., 

rninADr.wniA. 

(From the Medical Division and the Pepper Laboratory of the Hospital of the Uni- 
versity of Pennsylvania, Philadelphia, Penna.) 

Clinicians commonly depend upon the examination of the urine 
by the ferric-chlorid reaction to indicate the presence or absence of 
diabetic acidosis. Evidence is accumulating that' a negative reac- 
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tion does not necessarily preclude the presence of a severe and 
dangerous acidosis. There have recently been observed 5 cases 
of diabetes with a definite clinical picture of acidosis and a low 
plasma earbon-dioxid content, yet with a negative ferric-chlorid 
reaction in the urine. We shall give a brief resume of the literature, 
present 5 cases, and offer a brief discussion of the possible explana- 
tions of this phenomenon. 

In the early study of acidosis in diabetes, Stadelmann, 1 
vonFrerichs 2 and Lepine, 3 reported cases with apparently severe 
acidosis and absence of ketone bodies in the urine. In a brief 
communication Revillet 5 recorded a case of diabetic coma which had 
a negative ferric-chlorid reaction in the urine on the day of death. 
Rosenbloom 6 had 3 unusual cases of coma in which there was no 
trace of acetone, diacetic or jS-oxybutyric acids in the urine, neither 
was there any evidence of kidney disease. 

A fatal case of diabetic coma, whose earbon-dioxid combining 
power of the plasma was only 14.3 volumes per cent, while the 
urine contained only a trace of acetone and no diacetic acid, was 
reported by Feinblatt. 16 There was no acetone in this patient’s 
blood, but it was present in the spinal fluid. 

The lack of a definite relationship between urinary and blood 
ketones, and blood carbon dioxid, in cases of diabetic acidosis 
has been observed by a number of workers. Fitz 8 in several cases 
showed there was no definite quantitative relation between the acido- 
sis as shown by the earbon-dioxid combining power of the plasma 
and the ketones of the plasma. The lack of a quantitative relation- 
ship between blood and urinary ketones was observed by Marriott. 10 
Finally, Allen and Wishart 15 in a series of experimental studies on 
animals concluded that there existed no parallelism between keton- 
uria, ketonemia, and plasma bicarbonate content, and that death 
might ensue with either high or low plasma bicarbonate and with 
either high or low blood ketones. 

The occurrence of cases of the type we are considering and records 
of observations such as are reported in the above paragraph, make 
our usual explanations of the physiology of diabetic coma and 
acidosis unsatisfactory in certain instances at least. Diabetic coma 
and acidosis is apparently not always directly due to an abnormal 
accumulation of ketone bodies-in the blood. It was not unusual, 
therefore, that explanations were sought in other directions, as the 
following paragraphs show. 

The factor of diminished blood base was early called attention 
to by Sellards. 4 He reported some cases in which the excretion of 
ammonia and acetone bodies was normal, but which showed a 
decrease in the titratable alkalinity of the blood together with an 
increased tolerance to bases. This was taken to indicate an impo- 
verishment in base. Campbell 11 demonstrated that ketones could 
be made to disappear from the urine under insulin therapy without 
a corresponding increase in the plasma carbon dioxid. 
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Later, Campbell and Macleod , 12 in their review on insulin, 
attributed this phenomenon to a deficiency in base, or perhaps 
some unusual combination of bases that remain in the blood and 
tissues. _ They believed, therefore, that in such conditions the use 
of alkali, was imperative. 

An unknown acid of the ketone group was suggested, as an explan- 
ation of the phenomenon we are considering, by MeCaskey. 7 
He had had a fatal case of diabetic coma with neither diacetic nor 
/3-oxybutyric acids in the urine. Bock, Field and Adair 13 reported 
several cases in which, after insulin therapy, the ferric-chlorid 
test in the urine became negative without a corresponding rise in 
the carbon-dioxid content of the plasma. They found 15 cases out 
of 68 patients, who died from diabetic coma showing slight or no 
ferric-chlorid reaction in the urine. They concluded that an 
unknown acid other than one of the ketone group was responsible 
for the acidosis and recommended the use of sodium bicarbonate. 
Cases in which other acids than those of the acetone gtoup seemed 
to be -a factor in the acidosis were reported by Starr and Fitz. 14 The 
concentration of unidentified organic acids ip the urine they found 
to be in excess of normal, and the degree of acidosis in the blood 
greater than could be accounted for by the molecular concentration 
of the acetone bodies in the blood. They advised the administra- 
tion of small doses of alkali in severe diabetic acidosis. 

Impairment of kidney function, whether permanent or transient, 
remained to be considered. Paddock 17 reported a case with very 
high blood sugar, having no acetone nor diacetic acid in the urine, 
who died three hours after admission to hospital. The kidneys at 
autopsy showed a mild degree of subacute nephritis. The urine 
had a specific gravity of 1.020, a trace of albumin and a few hyaline 
casts. Argy’s 18 case had the unusual blood sugar of 1714 mg. per 
100 cc. with no acetone nor diacetic acid in the urine. There 
were many hyaline casts and a cloud of albumin. The non- 
protein nitrogen of the blood was 154 mg. Autopsy showed among 
other things, chronic parenchymatous nephritis, focal liver necrosis 
with fatty degeneration, and interstitial fibrosis of the pancreas. 
An interesting case was reported by John 19 in which the carbon 
dioxid in the plasma remained at a persistently low level in spite 
of large doses of insulin. A marked urinary retention developed, 
however. The blood urea was very high and the phenolsulphone- 
phthalein output was greatly reduced. With improved kidney 
function the carbon-dioxid volume of the plasma increased. Edema 
of the tissues developed a few days after the inception of treat- 
ment. John suggested that perhaps the low carbon-dioxid values 
were due to kidney retention and edema of the tissues. Lemann 21 
has recently reported a case which was in coma several times with- 
out- showing acetone or diacetic acid in the urine. A nephritis, 
however, was found to coexist. 
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Peters 20 published an exhaustive study of the blood chemistry 
in diabetics. He stated that "severe ketonemia with minimal 
ketonuria as a terminal event in diabetes has been encountered not 
infrequently.” Cases of severe diabetes, he found had a reduction 
in the total base and also in the plasma ehlorids. When ketosis 
is of slow development it may reach a considerable degree of severity 
without affecting the plasma bicarbonate. In such cases the plasma 
chlorid is reduced and it is supposed that the base thus freed com- 
bines with the excess of organic acids for their neutralization. In 
more severe cases and those developing more rapidly, base is 
derived from both sodium chlorid and sodium bicarbonate, and 
hence both are lowered. As regards therapeusis, he believes that 
intravenous saline injections are logical. If the acidosis is due to 
an over-accumulation of ketone bodies, the proper adequate use of 
insulin and carbohydrate will eliminate them and the administra- 
tion of sodium bicarbonate wall tend to produce an alkalosis, espe- 
cially as a considerable amount of base will be released by the 
combustion of the ketone bodies. He remarks that the acidosis 
in diabetic coma may be caused in part by acids not of the acetone 
group, but by acids formed as a result of associated pathologic 
processes. Case XXXVI, for example, in this series was in diabetic 
coma but had marked ketonuria and yet the serum contained only 
13.5 millimols of organic acid, which is within the limits of normal. 

Methods: The methods we have used in making the determina- 
tions reported here are given in Appendix I, at the end of the 
paper. 

Case Abstracts. Case I. — W. S.,_ a white boy, aged seventeen years, 
was admitted (November 14, 1925) in a comatose condition and it w T as his 
third entry to the hospital in such a condition. He was a known diabetic 
for four years. His first admission, May 14, 1923, was ushered in by an 
attack of acute abdominal pain and vomiting. He had a high blood sugar, 
a low-plasma carbon dioxid and his urine contained sugar, acetone and 
diacetic acid. He improved on insulin and was discharged after four 
months with a blood sugar of 187 mg. 

The second entry was on January 31, 1924. He showed a tendency to 
superficial abscess formation at the site of the insulin injections and had 
many scars from the abscesses. A culture from these lesions show r ed 
Streptococcus hemolyticus. He was discharged March 12, on the following 
diet: Protein, 50; fat, 105; carbohydrate, 50; insulin 30-10-15, units 
per twenty-four hours. The blood sugar was 142 mg. The urine showed 
a trace of albumin, sugar and acetone; but no diacetic acid. He was then 
under the supervision of the medical dispensary. Frequent colds, boils 
and some abscessed teeth, however, were his lot. The day before admis- 
sionjhe developed labored breathing and became stuporous that night. 

Past Medical History and Family History. Irrelevant. 

Physical Examination. The temperature, pulse and respiration were 
9G°; 10S; 34. Patient was semicomatose but could respond by answering 
"yes” and “no” to questions. He cooperated slightly on examination and 
could swallow. His lips were pink, his respirations deep and his breath 
had a fruit}’ odor. The intraocular tension was decreased. There was 
considerable pyorrhea. Numerous scars of old infections presented on his 
tliiglis, and the left thigh was the seat of a large, red, fluctuating area. 



TABLE I. 

Case 1. — W. S. — Age, seventeen years; height, 170 cm.; weight, 114 pounds; basal requirements, 1650 calories. 
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The heart was negative, but there were scattered rales throughout both 
chests. The abdomen was negative and knee jerks were not obtained. 
The urine on admission showed sugar + + + +, and diacetic acid +++. 
The blood sugar was 319 mg. and the CO. content of the plasma was 11 
volumes per cent. Table I is an abridged record of his stay in the hospital. 

Clinical Notes. The carbohydrate given at first was in the form of orange 
juice reinforced with sucrose. This was given by mouth.' Eriteroctysis 
of 3 per cent sodium bicarbonate and 5 per cent glucose was also given. 
There were no intravenous injections and no alkali was given by mouth. 
Large doses of ins ulin were given hypodermically, 420 units in the first 
twenty-four hours and 117 the next. Frequent urine analyses were made 
to prevent overdosing and hypoglycemia. 

The interesting feature of this case is the fact that for thirty-six hours 
at least, the urine was free from diacetic acid according to the ferric chlorid 
test, and jet, the carbon-dioxid content of the plasma was only 33 volumes 
per cent. The discrepancy between the absent ferrie-chlorid reaction in the 
urine and the low carbon-dioxid content of the plasma need explanation. 
There was some evidence of impaired renal function, for the urine contained 
a cloud of albumin, few epithelial, and many light granular casts. 

On- the third day the phenolsulphonephthalein test showed delayed 
elimination. The fourth day the blood urea nitrogen was slightly increased. 
We had no further test of the blood urea or phenolsulphonephthalein elimi- 
nation, but the urine itself cleared up, except for a very faint trace of 
albumin. The impression was held, therefore, that the kidney was suffering 
only- a temporary or functional disability. Even at that time, however, 
its output of total acids was in the normal range. 

Case II.— -M. Q., a white female, was admitted (January S, 1926) in 
coma; but her physical condition was such that she was sent to the surgical 
wards with the possibility of an acute abdomen. Her abdomen was appar- 
ently rigid and her leukocytes 30,000. This rigidity, however, was later 
decided to be only inspiratory and not due to visceral disease. 

History of Present Illness. Patient was a known diabetic with charac- 
teristic symptoms of three years’ duration. She was well controlled by 
diet and insulin until December, 1924, when, after discontinuing ins ulin 
for one week, she went into coma. This cleared up in four days with insulin 
and she did well until December, 1925, when she began to disregard her 
diet. Four days before admission she developed epigastric pain and 
sweating. She grew progressively weaker, felt drowsy and finally went 
into the condition described on admission. There was no history of an 
acute infection. 

Previous Medical History. Quinsy at twelve years of age. 

Family History and Social History. Irrelevant. 

Physical Examination. Temperature, pulse and respiration 96°; 104; 17. 
The breath had a strong odor of acetone. The respirations were deep and 
grunting. The skin was dry and loose. The patient could scarcely be 
aroused enough to say “yes” or “no." 

The blood pressure was 100 to 80 and the radial pulses were of poor volume 
and tension. There was a short, blowing, systolic murmur over the base 
of the heart— not transmitted. The knee jerks could not be elicited. 
The examination was otherwise negative. The urine showed sugar, +++ ; 
acetone, +++; diacetic acid, + ++. The blood sugar was 482 mg. per 
100 cc. and the plasma CO = had the low figure of 6.8 volumes per cent. 
Table II gives a summary of the essential features of the case. 

Clinical Notes. The simulation of a surgical condition on entry was an 
interesting feature of this case. The apparent rigidity and leukocytosis 
were misleading factors. It was later decided that the rigidity was ofily 



TABLE II. 

Patient, M.Q. — Arc, forty-seven years; height, 5 feet; weight, 102 pounds; basal requirements, 1200 calories. 
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inspiratory and the urine analysis pointed the way to the diabetic condition. 
Other cases of coirs have shown a leukocytosis, the degree of which probably 
cannot be accounted for by dehydration if we use the hemoglobin percentage 
as an indication of the degree of dehydration. Neither can the leukocytosis 
be accounted for here on an infectious basis for we were unable to find a 
focus of infection; and Roentgen rays of teeth, sinuses and gall bladder, 
were negative. There is, perhaps, some factor associated with the metabo- 
lism of diabetic coma which chemically stimulates leukocytes. Peters 20 in 
his article reported that several of his patients narrowly escaped the sur- 
geon’s knife because of a simulated acute abdominal condition. 

During the first twelve hours in the hospital it became difficult for the 
patient to swallow. Through a nasal tube, feedings of orange juice were 
then given. But rather intractable vomiting developed and we were 
considering intravenous injections, when we tried milk sweetened noth 
sugar and found that this was well tolerated. 

It seemed almost as if the patient had a specific sensitivity to orange 
juice for immediately after vomiting orange juice, milk was kept down. 
Grape juice, prunes, bananas, toast and sweetened milk were tolerated 
when orange juice and oat-meal actually induced vomiting. The patient 
ultimately came out of her coma completely, although we did not expect it, 
and she left the hospital before her diet had been adequately adjusted. 

Twelve hours after admission there was an absent ferric-chlorid reaction 
in the urine together with a C0 2 content of the plasma of from 20 to 27 
volumes per cent. These combined findings persisted for over twenty- 
four hours. If we had judged alone from the ferric-chlorid test and the 
improved mental state of the patient, we certainly should not have imagined 
that the carbon-dioxid content of the plasma was so low as 20 volumes per 
' cent. It is obvious that these rather simple laboratory and clinical tests 
are not always, at least, indicative of the degree of “acidosis” that actually 
exists. 

Impaired renal function occurred in this case as was indicated by: (1) 
A cloud of albumin and casts in the urine; (2) a blood-urea nitrogen of 
43 mg.; (3) a phenolsulphonephthalein test which showed only a trace the 
first hour, 28 per cent the second, and 20 the fourth, making a total of 48 
per cent in four hours. 

As in the previous case, however, the renal function was only temporarily 
impaired, for later the blood urea nitrogen fell to 17 mg. ; the phthalein test 
was GO per cent in two hours; and the urine showed only a very faint trace 
of albumin. The decreased kidney function could not have been due to 
circulatory collapse for the blood pressure the day after admission was 
105 to SO, approximately the same as on entry. One might suppose that 
a sort of functional or transient nephritis existed on a dehydration basis, 
for the hemoglobin of 120 per cent certainly was evidence of this. 

Table Ila shows determinations * of the plasma electrolytes for the patient, 
and also figures for the normal person. The blood ketones were increased 

TABLE Ilffl 


Plasma Electrolytes. 

Patient. Normal. 


Cations 

Anions 


Cations 

.Anions 


(m. equiv.). 

(m. equiv.). 


(m. cquiv.). 

(m. equiv.). 


Total, 126 

HCOj . . 

11.5 

Total, 150 

HCOj . . . 

26 


Cl . . . 

97.3 


Cl ... . 

103 


POj . . . 

0.5 


PO, . . . 

3 


ICctoncs . 

4.9 


SO< ... 

I 


Proteinsf 

12.0 

* 

Prot. . . . 

17 


* Our thanks are due Dr. Austin, of the Department of Research Medicine, for 
these and other analyses, and his kind cooperation, 
t Difference. 
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but not enough to account for the decrease in the C0 2 . The latter is 
accounted for by another determination, viz., the total base of the plasma. 
In our patient, the measurement of total base equalled 126 milliequivalents. 
Lowered total base then in part accounts for the total C0 2 content of the 
plasma, Peters™ made numerous determinations in diabetics and found 
the same condition of plasma electrolytes. Our case is merely a single 
confirmation of his observations. It shows the mistaken reasoning that, 
can follow the finding of an absent ferrie-chlorid reaction in the urine, and 
that the plasma C0 2 content may leave one with wrong conclusions accord- 
ing to one’s usual reasoning about low C0 2 and acidosis. 

Case III.— L. C., a white female, aged forty-two years, was admitted 
January 7, 1926. 

Chief Complaint. Weakness. Sense of oppression in chest. Indigestion. 
Tapeworms. 

History of Present Illness. The patient had lost considerable weight 
in the past several years. Six months before entry she had noticed para- 
esthesia of the fingers and toes. She passed large quantities of urine and 
had nocturia two to three times. One week before admission the patient 
had a sudden attack of indigestion which was characterized by vomiting 
and gaseous eructations. Associated with this there was a sense of oppres- 
sion in her chest. She was confined to bed and grew progressively weaker 
until the time of admission. 

Past Medical History. Tapeworm infestation seven years ago and has 
continued to pass segments occasionally since. Breast abscess seven years 
ago. 

Family History. Irrelevant. 

Physical Examination. Temperature, pulse, respiration, 97°; 104; 20. 
Blood pressure 138/82. Patient was a poorly developed, emaciated and 
dehydrated woman. She was sluggish mentally. Her tongue and pharynx 
were exceedingly dry and red. Over the apex of the heart there was a faint 
systolic bruit. The knee and ankle jerks were not elicited. Examination 
was otherwise negative. The urine on admission showed negative albumin; 
sugar, + + ; acetone, + + + ; and diacetic acid, +4-. The leukocytes were 
. 16,000 and the hemoglobin, 100 per cent. The accompanying table gives 
the important points in this case. 

Clinical Notes. Attention is called in this case to the following: 1. 
The occurrence of a low plasma C0 2 content (22 to 37 volumes per cent) 
for a period of over twenty-four hours, with a negative ferric-chlorid reac- 
tion in the urine, on repeated examinations. _ 

2. With a negative ferric-chlorid reaction in the urine, the blood ketones 
were 50.7 mg. per 100 cc., a figure well above normal. This suggested the 
possibility of a high renal threshold for ketones. 

3. There was also a retention of urea nitrogen (57 mg. per 100 cc.)_and a 
delayed phthalein elimination (first hour, 7 per cent; second hour, 50 per 
cent) together with albumin and casts in the urine. These evidences of 
nephritis cleared up later with the disappearance of the dehydration, as 
was shown by a blood urea nitrogen of 12 mg. per 100 cc., a phthalein test of 
50 per cent the first hour and 5 per cent the second, and a urine negative 
for albumin and casts. 

4. The importance of the hemoglobin percentage as an indication of 
dehydration (100 per cent on admission and 70 per cent on the fifth day). 

5. It is of interest to note that in spite of a plasma carbon dioxid of 22 
volumes per cent there was no noticeable hyperpnea. 

G. A possible factor which perhaps precipitated the acidosis in this case 
was an old intestinal infestation with Tenea Saginata, for segments were 
found in the feces during the patient’s residence in the hospital. 
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Case IV.— E. G., a white female, aged fifty-seven years, was admits, j 
January 20, 1926. 

Chief Complaint, Dimness of vision. Generalized weakness. 

History of Present Illness. The onset of the patient’s diabetic symptoms 
occurred eleven years before entrance to the hospital, with itching of the 
skin, excessive thirst, polyuria, nocturia, and a craving for sweets. Five 
years before admission the patient had an ulcer on her foot and came to this 
hospital for treatment. At that time her blood sugar was found to be 300 
mg. per 100 cc.; her blood urea nitrogen 33 mg., and her blood pressure was 
128/70. Her urine showed a trace of sugar, a cloud of albumin, and a few 
hyaline and light granular casts. The phenolsulphonephthalein test was 
35 per cent on admission and 65 per cent on discharge. 

_ Physical examination was essentially negative. After six weeks she was 
discharged sugar free, with a blood sugar of 172 mg. and a blood urea 
nitrogen of 26 mg. per 100 cc. The diagnosis on discharge was chronic 
nephritis and diabetes mellitus.. Since leaving the hospital she had been 
under her physician's care and remained sugar free. However, during the 
past four months she noticed increasing dimness of vision and an occa- 
sional headache. Her bowels were constipated. 

Past Medical History. Irrelevant. 

Physical Examination. Temperature, pulse, respiration, 98°; 96; 26. 

The patient was a well-developed, somewhat fat, woman, aged fifty- 
seven years. Her vision was markedly impaired. Her pupils were equal, 
slightly irregular, and reacted poorly to light. 

The fundi showed numerous hemorrhages, exudates and areas of atrophy. 
The brachial vessels were tortuous and thickened. Her blood pressure was 
215 to 115. The heart was slightly enlarged, with sharp sounds of embryonic 
quality. There was a precordial, systolic murmur. The lungs were 
negative and the abdomen pendulant. The extremities were negative and 
the arteries were felt pulsating at both ankles. Urine showed; A trace of 
sugar with acetone and diacetic acid negative; a cloud of albumin ; no casts; 
no red cells and two pus cells per high-power field. The hemoglobin was 
74 per cent and the leukocytes 7600. Table IV is an abridged record of 
this case. 

Clinical Notes. The combination of diabetes and nephritis in this patient 
makes some of our determinations more interesting. On entry' there was 
no clinical evidence of acidosis. We were surprised on the following 
morning to find the CO 2 content of the plasma 3S volumes per cent. With a 
phenolsulphonephthalein excretion of only a trace in two hours and a blood- 
urea nitrogen of 56 mg., we concluded that the condition was chiefly 7 nephr 
ritic. We placed the patient on a low-protein, low-salt, diet with rather high 
carbohydrates and fat. She had shown only a trace of sugar, no diacetic 
acid nor acetone, and her blood sugar was only 7 164 mg. per 100 cc. On this 
regime we gave her 15 units of insulin in the morning. 

Six days after admission, with the treatment as above outlined, we found 
the blood and urine analyses approximately the same as on entry 7 , but the 
patient felt better subjectively. Her blood pressure was lower, her head- 
aches were not so severe and her vision was slightly 7 but definitely better. 
The following day, however, the CO» content was 29 and 2/ volumes 
per cent, respectively, on two determinations three hours apart. 0 lie urine 
contained sugar, -f-; no diacetic acid; no acetone. There was, however, a 
heavy cloud of albumin but no casts. It was felt on this day that the 
patient’s general condition was improving, until we received the report of 
the low CO- content of the plasma. 

The following day the ketones of the blood were determined and to our 
astonishment they were 153 mg. per 100 cc., with no acetone nor diacetic 
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acid in the urine. The C0 2 content was 24 volumes per cent and the blood 
urea nitrogen 49 mg. Obviously we had unwittingly allowed the ketones to 
develop in the blood, but neither the clinical condition of the patient (no 
dyspnea nor increased drowsiness) nor the urine analysis gave us a clue to 
the real state of the metabolism. The threshold for ketone body elimination 
was obviously raised by the actual nephritis. The day following these 
determinations, the patient developed hyperpnea and the blood urea rose 
to 100 mg. per 100 cc. of blood. Increased doses of insulin were given to 
reduce the ketofiemia but the patient steadily failed, went into coma and 
died three days later. Her blood ketones had been removed, however, by 
the increased insulin, for on the day of death the blood ketones were only 
16 mg. per 100 cc. The blood urea, however, mounted to 152 mg., the day 
before exitus. 

Table IYa records some observations made on January 30, 1926, when 
there was no acetone nor diacetic acid in the urine according to the fcrric- 

TABLE iva. 


Plasmn electrolytes. 


Patient. 

Normal. 

Conductivity 
of plasma. 

Plasma pro- 
tein by 

refractometer. 

Depression of 
freezing point. 

Conductivity 
of plasma. 

Plasma pro- 
tein by 

refractometer. 

Depression of 
freezing point. 

0.822 

9.7% 

1 

59 

0.785-0.810 

7 % 

54-57 


chlorid test, with a C0 2 content of the plasma of 29 to 27 volumes per cent. 
Normal figures are given for comparison. The conductivity of the patient’s 
plasma was increased and this is taken as an indication of increased base in 
the plasma. The determination of the CO» content of the plasma leaves us 
ignorant as to the amount of total base in the plasma, whether it has 
decreased, in carrying out ketones and end products in the urine, or whether 
merely the base is combined and not available for other acids. The determ- 
ination of the plasma conductivity in this case shows us that (although the 
C0 2 content is low) the total base is somewhat above normal and that it is, 
therefore, probably combined with acid products of metabolism, although 
the urine has not given us indication of tins. 

Case V.— M. R., a white female, aged sixty-four years, was admitted 
February 2, 1926. 

Chief Complaint. Coma. 

History of Present Illness. The patient was a retired physician who came 
into the Hospital in a semicomatose condition. The history was unsatis- 
factorily obtained. She had apparently had glycosuria, however, for almost 
a year, but had apparently controlled her diabetes by diet alone, for she 
never had taken insulin. The day of entry she. became drowsy and devel- 
oped deep, sighing respirations. A local physician visited her and sent her 
to the hospital. 

Previous Medical and Family History. One breast was removed for 
cancer several years before entry. A brother had severe diabetes. 

Physical Examination. Temperature, pulse, respiration, 96°; 116; 40. 

The patient was in a semicomatose condition but responded intelligently, 
although slowfy, when pressed for answers. She cooperated on examination, 
and with the nursing, and was able to swallow. She was hyperpneic, had 
pink lips, and acetone on her breath. She was thin and somewhat 
dehydrated. Her blood pressure was 65/40. The heart was negative and 
there was nothing unusual in the chest. The abdomen was also negative 
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and the knee jerks were normal. There was no evidence of infection. 
Urine examination showed: Specific gravity 1.020; a cloud of albumin; posi- 
tive sugar; acetone, + + ; diacetic acid negative; a few waxy and hyaline 
casts; no red blood cells and three white blood cells per liigh-power field. 
The blood sugar was 450 mg. per 100 cc. and the C0 2 content of the plasma 
was 14.7 volumes per cent. The blood urea nitrogen was 47 mg. and the 
plasma proteins were 7+ per cent determined by the refractometric method. 
Her hemoglobin percentage was SO and the leukocytes were 24,900. About 
twenty-six hours after entry she became unconscious and died tln-ee hours 
later. Table V is an abstract of her record. 

Clinical Notes. The patient’s record shows that she never had a positive 
ferric-chlorid reaction in the urine, yet she unquestionably died of diabetic 
coma. She was considered a mild diabetic and the day she became drowsy 
it was not believed that a condition was developing which called for rapid 
action. An analysis of her urine by the ferric-chlorid method would not 
warn us that acid poisoning was threatening. The low C0 2 content of 
the plasma showed us. that an advanced acidosis existed but this test of 
course, is not available in the home. 

We note in her chart a high value of blood ketones (194 mg. per 100 cc.) 
with an absent ferric-chlorid reaction in the urine. Some of the urine 
analyses were made on catheterized urine. Two hours before death a 
catheterized specimen showed only a trace of sugar and no diacetic acid. 

Table V a shows some further determinations made on the blood taken 
on entry which showed a low CO ? content, and a high sugar and ketone 
content. The conductivity which is lower than normal, indicates a lowered 
plasma base. The protein content indicates dehydration. 

TABLE Va. 


Plasma electrolytes. 


Patient. 

Normal. 

Conductivity of 

Plasma protein by 

Conductivity of 

Plasma protein by 

of plasma. 

refractometer. 

plasma. 

rcfractomctcr. 

0.704 

' 8.4% 

0.810-0.785 

7% 


An autopsy was performed which showed a rather friable liver in the 
gross with nothing characteristic microscopically, a pancreas exceedingly 
infiltrated with fat, a heart with brown atroph 3 r and kidneys with no 
gross or microscopic evidence of nephritis. The threshold for ketones 
here, therefore, was not raised by a true nephritis but probably was due to 
a transient or functional nephritis again on a dehydration basis. 


Discussion. In the present report we have presented the records 
of 5 patients suffering with diabetes mellitus, who at some time in 
the course of this disease presented the unusual combination of a 
low CO* content of the plasma with a negative ferric-chlorid reaction 
in the urine. The possible explanations of this condition arc: 

1. A transient, functional nephritis, or better, temporarily 
impaired renal function on a basis of dehydration causing a high 
threshold for both blood ketones, nitrogenous and other acid prod- 
ucts of metabolism. 








216 


APPEL, cooper: diabetic acidosis 


2. Actual nephritis with diabetes, causing a retention of the same 
products as in 1. 

3. Lowered base in the plasma. 

4. Unknown acid in the blood. 

5. A combination of the above explanations. 

G. An unusually rapid decomposition of diacetic acid into acetone 
in the urine. 

We believe the following explanations account for our various 
cases: 

Case I-. Possibly mechanisms 1, 3, 4. We had definite evidence 
of impaired renal function in the urine (which later cleared up) 
and in the plienolsulphonephthalein test. 

Case II. Mechanisms 1, 3. There is no doubt that temporary 
renal impairment existed here for we had a pathologic urine 
(a cloud of albumin and casts), a pathologic blood (urea nitrogen 
43 nag.) and a pathologic plienolsulphonephthalein test (trace in the 
first hour, 28 per cent in the second). After clinical improvement 
all of these values returned to normal. The renal impairment was 
not caused by circulatory failure, neither was it caused by infection, 
because both of these factors were wanting. The most probable 
explanation seems to us to have been dehydration and the hemo- 
globin percentage of 120 was ample evidence of this. We might 
picture therefore, a sort of functional nephritis existing on the basis 
of dehydration and that the threshold for ketone body and other 
acid products of excretion was elevated. Such a dehydration acido- 
sis is known to exist in diseases of infancy and childhood. 9 

The question comes up then as to whether the transient nephritis 
could have accounted for the acidosis. Actual determinations, 
however, showed an increase in the acid products of the blood, but 
not sufficient to account for the low C0 2 content of the plasma. The 
figures in Table II show an increase in blood ketones above normal. 
Normal blood contains less than 4 mg. of hydroxybutyric acid and 
1.5 mg. of acetone and diacetic acid per 100 cc. 22 ’ 29 In the patient’s 
blood we found 40.4 mg. of ketone bodies— a figure definitely above 
normal, but the increase in ketones is not great enough to account 
for the decrease in C0 2 . The latter is accounted for by the lowered 
total base in the plasma. In our patient the measurement of total 
base equalled 126 milliequivalents, whereas normal blood contains 
150 milliequivalents. 

We have in this case, substantial evidence of a temporary impair- 
ment of renal function which no doubt raised the threshold for 
blood ketones which were increased, and which, therefore, in part 
accounts, no doubt, for the absent ferric-chlorid reaction in the urine. 
The mechanisms of the lowering of the C0 2 in the plasma we have 
accounted for in the preceding paragraph and it is a mechanism of 
physiology which one usually does not think of when he obtains 
a low plasma C0 2 in diabetic acidosis. With such findings, we 



APPEL, cooper: diabetic acidosis 


217 


believe, it is rational to consider intravenous sodium chlorid or 
possibly sodium-bicarbonate injections. 

Case III. Mechanism I, possibly 3. 

_ Case IV. Mechanisms 1, 2. This case presented the combina- 
tion of severe, fatal chronic nephritis with a moderate diabetes. It, 
therefore, furnished almost a laboratory experiment of the effect 
of renal-function impairment on the threshold for ketone-body 
excretion. With the blood ketones at a level of 153 mg. per 100 cc., 
no acetone or diacetic acid, was found in the urine by the usual 
tests! There was, too, some dehydration as the refractometric 
examination of the blood showed. 

If we convert the ketone (153 mg. per 100 cc.) and C0 2 (24 
volumes per cent) values into milliequivalents, we have 20.4 and 
10.7 milliequivalents, respectively. The lowering in the CO> 
did not release, therefore, sufficient base to combine with this amount 
of ketone bodies. The assumption may be made therefore, that 
the chlorids were reduced and yielded increased base, and that the 
shifting of the pn toward the acid side released more base from the 
plasma proteins. As a matter of fact the electrical conductivity 
measurement showed an increase over normal, which is an indication 
of increased base in the plasma. The determination, alone, of the 
C0 2 content of the plasma leaves us ignorant as to whether the total 
base of the plasma has decreased (in carrying out ketones and end 
products in the urine) as for example in Case II; or whether merely 
the base is combined and not available for other acids. 

Case V. Mechanisms 1, 3. 

Autopsy in this case proved that there was no actual nephritis; 
yet this patient went into diabetic coma and died without showing 
a positive ferric-clilorid reaction in the urine. With blood ketones 
at 194 mg. per 100 cc. the ferric-chlorid reaction in the urine was 
negative and this on catheterized urine. We believe, therefore, 
that this case indicates a purely functional (as contrasted to the 
previous case) renal impairment which raised the threshold of 
ketone body elimination. Dehydration, as shown by the refracto- 
metric examination of the blood, and low blood pressure, no doubt, 
contributed to this functional renal disability. The conductivity 
measurements (Table Vo) indicate that the plasma base was 
somewhat below normal. 

Joslin 23 says that “the simplest method for the detection of_ acido- 
sis by urinary examination is Gerhardt's ferric-chlorid reaction for 
diacetic acid.” 

This test is used, no doubt, by the majority of physicians and 
patients for the detection of acid poisoning. Certainly diacetic 
acid usually increases in the urine when coma approaches and 
Hurtley-’ states that “the ratio of aceto-acetic to hydroxy butyric 
acid in the urine increases with the severity of the intoxication.” 
Case V in our series did not show a positive ferric-chlorid reaction 
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on entry and yet she died in less than thirty-six hours without ever 
showing this reaction. The point should be made, therefore, that 
an absent ferric-chlorid reaction does not preclude, the diagnosis of 
threatened diabetic coma and if a diabetic is feeling ill it is unwise 
for him not to call a physician because the urine does not give a 
positive ferric-chlorid reaction. 

The ferric-chlorid reaction in the second place is frequently used 
as an indication of the progress made in the treatment of a case of 
diabetic coma. One usually concludes that when the ferric-chlorid 
reaction becomes negative in the urine, that the case is under good 
control. As we have seen, our cases have shown at one time or other 
in the course of the disease a degree of acidosis as indicated by the 
C0 2 content of the plasma which we should not have supposed to 
exist from the ferric-chlorid test in the urine. One cannot relax 
one’s efforts at treatment, therefore, when the ferric-chlorid reac- 
tion first becomes negative in the urine. 

We have not discussed the possibility of an unusually rapid 
decomposition of diacetic acid into acetone in the urine. We have 
merely made certain observations. Many of our urine analyses 
' were made on catheterized specimens and were repeatedly checked, 
so that if a transformation took place, it must have occurred in the 
bladder. Wells 25 quotes Folin as saying that fresh diabetic urine 
does not contain acetone and that when a test for the latter is 
obtained it is due to the decomposition of diacetic acid. The only 
way we could have obtained fresher urine would have been by 
ureteral catheterization. 

Clinically, however, our fresh diabetic urine showed positive 
reactions for acetone. We used, however, the sodium nitro- 
prusside reaction and Folin 20 says that the acetone tests used by 
clinicians are really tests for diacetic acid. The nitroprusside 
reaction Mathews 27 and Folin (ibid.) point out, is much more sensi- 
tive for diacetic acid than the ferric-chlorid reaction. The former 
being sensitive to one part in 30,000; while the latter is sensitive 
only to one part in 7000. Clinicians have usually spoken of the 
one as being a test for acetone and the other for diacetic acid. It 
appears, therefore, that they have not been correct in this and that 
the point of the tests has been in the significance of the amount 
of diacetic acid in the urine as an indication of acid intoxication. 

Conclusions. An absent ferric-chlorid reaction in the urine: 

1. Does not preclude the diagnosis of threatened diabetic coma. 

2. In a case of diabetic coma under treatment does not always 
mean that the case is well under control. 

3. Does not mean necessarily that the plasma C0 2 content is 
out of the acidotic range. 

4. Cannot be taken to indicate that the blood ketones arc not 
greatly increased. 
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5. As an explanation of an absent ferric-chlorid reaction in the 
urine in threatened diabetic coma, in advanced diabetic coma 
under treatment, in diabetic coma with a low C0 2 , in diabetic 
coma with considerably increased blood ketones, we suggest that 
the absence is probably due to temporary renal impairment 
usually on a basis of dehydration. 

Appendix I. Methods used in making determinations. 

Urinary sugar was tested both by Benedict’s and Fehling’s 
methods. 20 

Urinary acetone and diacetic acid were tested by the usual sodium 
nitroprusside -f- ammonia, and ferric-chlorid, reactions respectively. 2 " 

Blood sugar and urea-nitrogen determinations were made by 
Folin’s method. 20 

Blood plasma carbon-dioxid content was determined by the van 
Slyke method. 28 

Blood-acetone determinations were made by van Slyke’s method. 20 

Total base was determined by the method of Stadie and Ross. 30 

Plasma chlorids were determined by the method of van Slyke. 31 . 

Freezing-point determinations were made by the cryoscopic 
method of Burian and Drucker. 32 

Ionometric measurements were made by the ionometer as 
described by Christiansen 33 and corrections were made for the 
protein content of the plasma. 34 _ 

Plienolsulphoneplithalein determinations were done by the 

intravenous method. _ 

Food calculations were made by the hospital dietitian. 

For composition and physical properties of human blood see 

Gram’s article. 35 
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HYPOGLYCEMIA. 

By George H. Hoxie, A.M., M.D., 

AND 

Gladys M. Lisherness, A.B., 

KANSAS CITY, MO. 


The question of tlie existence of a chronic condition of hypo- 
glycemia has been brought to the fore by our experiences with insulin 
and by the observations of such men as Seale Harris . 1 

It has seemed to us probable that some light could be thrown 
on the question by studying the records of routine blood sugar 
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tolerance tests, and, whenever a hypoglycemic condition was dis- 
covered, noting the symptomatology presented by those patients. 
This would, of course, demand that we establish a low limit for the 
normal. It would demand also that all those cases of hypoglycemia 
where the results are dependent on complicating circumstances 
(such as pylorospasm) be ruled out. And further it would require 
a study of the curves in order to see if the hypoglycemic curve 
presented the same type of curve as the normal curve. 

We have, therefore, gone over our records of routine examina- 
tions and find that of 307 examinations made, there were many 
cases showing low blood-sugar levels, and that among these were 
curves that were as truly diabetic in form as among the hyper- 
glyeemics, and also (that which -was for the most part present) 
there were strictly^ normal curves. We have, therefore, proceeded 
with the study and submit the following notations: 

Method of Study. When the study of blood sugar was introduced, 
we used the Epstein micro method. Then as the technique was 
better refined, we used the picric-aeid method of Benedict, and 
finally the technique of Folin and Wu. The results obtained 
by these three methods were so uniform, that we believe our records 
are comparable and correct. 

The tests for sugar in the urine were all made with Benedict’s 
qualitative solution. 

Our routine method was to have the patient come to the office 
in the morning, fasting. After the urine and blood were taken, 
syrupy glucose was given in doses of 1.75 gm. per kilogram of body 
weight, made up to the quantity of 300 cc. by the addition of water 
and the juice of one orange. Reexamination of the blood and urine 
was made at the end of a half hour, at the end of the hour, and at the 
end of two hours. W r e have found that the curve, at the end of 
two hours, was sufficiently definite to give us a clew as to whether 
it was diabetic or not. Consequently we have omitted taking the 
blood and urine at the third and fourth hours. 

In collecting the cases for this study, we have set as the lower 
limit for the normal at 0.07, for the fasting condition; and the high 
point at 0.12, in order to eliminate those cases in which the blood- 
sugar level was only temporarily low, and which under ordinary 
conditions would rise higher. 

We might say also that many, if not most, of these patients were 
submitted to this study, not because they were suspected of being 
diabetic, but in order to evaluate their endocrine balance, in par- 
ticular with the study, of the basal metabolic rate. In this way, we 
have obtained a different group than if we had studied only those 
who were suspected of being diabetic. 

Results. Of 307 routine studies, 95 had a fasting blood sugar 
below 0.07, and of these 95, 50 showed a curve that did not rise, 
above 0.12. It is worth noting that there were 23 cases that had a - 
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blood sugar below 0.07 in which sugar appeared in the urine during 
the test. This may be taken as corroborative evidence of the 
independence of the blood sugar level from glycosuria. 

As soon as we began to study the symptoms presented by this 
group of 50 cases, we found it wise to separate them into 'two sub- 
groups— those with mental disturbances and those without. Per- 
haps this was unnecessary but it gave us a further subdivision of 
the groups. We made further a subdivision between those showing 
glycosuria and those not showing glycosuria. As a result, we 



divided the cases into four groups: Group I, hypoglycemia with 
glycosuria and showing mental disturbance; Group II, hypogly- 
cemia with glycosuria but- without distinct mental disturbance; 
Group III, hypoglycemia without glycosuria and without mental 
disturbance; Group IT, hypoglycemia without glycosuria but with 
mental disturbance. 

Under Group I, that is, patients with hypoglycemia and gly- 
cosuria, who show distinct mental disturbance— we found only 
three patients who conformed to the limits of the test. These were 
a girl, nineteen, a woman, thirty-eight, and a woman, fifty-one 
years of age (Fig. 1). 
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The girl exhibited symptoms of duodenal ulcer but was mentally 
so ill-balanced that she would not take any consecutive line of treat- 
ment. At the time of first examination, her blood pressure was 
SO to 122; temperature, 9S.4; pulse, S8. The symptoms began 
with influenza in 1919 which had been followed by a cough 
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Fig. 2 


with soreness of “stomach.’’ The soreness of the abdomen kept 
her’ awake. Appetite poor. Bowels constipated. Menstruation 
normal. The Roentgen ray examination showed a distorted duo- 
denum with considerable dilatation. She was jumpy both physic- 
ally and mentally. 

No. 2 complained chiefly of pain in the lower right abdomen, of 
flatulence, loose bowel action, poor appetite, poor sleep, irregular 
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menstruation. At the time of her first examination her blood pres- 
sure was 90 to 140; temperature, 99; pulse, 100. Her best weight 
had been 154 and was then 141. There was a trace of sugar in the 
urine. The culture of the urine showed colon bacillus infection. 
Her weakness was such that she could not care for her children, 
and was unable to see anything but the dark side of life. Neverthe- 
less, during the period of observation she gave birth to a healthy 
child. 



No. 3 complained of various abdominal pains and nervousness. 
Her temperature was 99.3, pulse, 112. Best weight ISO, present 
weight 171 pounds. The plithalein renal-function test was 41 'per 
cent in two hours, and the urine showed occasional traces of sugar. 
She was particularly apprehensive and rather exaggerated every 
possibility of misfortune. 

If we were to enlarge this group by including in it those cases 
wherein the blood-sugar level went high during the test, we should 
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have 11 cases but the symptomatology would not vary greatly from 
that which we have just reviewed (Fig. 2) . 

Under Group II, that is, those showing hypoglycemia with 
glycosuria but without distinct mental disturbance, we found 
5 cases. No. 1, was a girl, aged nineteen years, who had been com- 
pelled to ‘begin work for a living and became thoroughly exhausted 
in the struggle for existence. No. 2, was a university student who 



Fig. 4 

had influenza followed by an inflammation apparently peri- 
splenitic in reaction. No. 3 was a deaf man, aged thirty-five years, 
with Graves’ disease. No. 4 was a deaf man, aged sixty years, 
irritable and finding it difficult to make both ends meet. No. 5 
was a pregnant woman, aged thirty-nine years. The complaints 
of these people included sick headaches, pain in the chest, nausea 
and vomiting. The young girl fainted at work and suffered from 
cardiac palpitation (Fig. 3). 
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There were 9 cases in Group III, that is, hypoglycemia without 
glycosuria and without mental disturbance. No. 1 was that of an 
incipient tuberculosis in an overworked journalist; No. 2, an obese 
nurse; No. 3, a young woman with incipient tuberculosis; No. 4, 
an overworked musician; No. 5, a teacher with chronic arthritis; 
No. 6, an overworked young law 7 student; No. 7, an overworked 
librarian; No. 8, was a bank teller wdio had influenza one year 
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previous; No. 9 was an overworked Y. W. C. A. secretary. The 
general symptoms were fatigue, nervousness, depression, and in 
the young women, attacks of weeping and the general complaint 
of dysmenorrhea (Fig. 4). 

There were 33 cases in Group IV, that is, hypoglycemia without 
glycosuria but with some mental upset. They might all be grouped 
under the head of constitutional inferiority, or, again, the disciple 
of Freud would find in them all sorts of complexes. Here again 
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there was among the women the complaint of irregular menstruation, 
backache, headache, fatigue, lack of endurance and even of abdomi- 
nal pain. The males complained chiefly of inability to keep up 
with their fellows in one or more particulars, with the exception 
of a boy, aged fourteen years, who had- distinct epileptiform 
attacks (Fig. 5). 

• Comment. The perusal of these sketchy notes on the case his- 
tories hardly leaves the reader with an adequate idea of the con- 
ditions involved or the symptoms presented, therefore we think that 
it may be worth while to give our own opinion as to the significance 
of this group of cases. 

There is apparently a condition in which the blood stream contains 
an amount of sugar less than that spoken of as normal. This 
condition can exist for considerable time, that is, become chronic. 
Furthermore this condition seems to be accompanied by nervous 
and mental disturbances very much akin to those presented by the 
initial symptoms of acute liyperinsulinism or hypoglycemia. 

As far as one could judge from the stud 3 r of these cases the cause 
does not lie in a lesion of the pancreas, rather it seems to lie in a 
general depression of the metabolism of the body. 

But it is not clear from these case histories whether the hypogly- 
cemia is the cause of the nervous disturbance or vice versa. But 
since we have noticed that the hypoglycemia tends to disappear 
as soon as the general nutrition of the patient improves, we have 
been led to think that the hypoglycemia is a result of the general 
nervous state rather than the cause of it. 

If we accept the opinion of Falta and others that in disordered 
sugar metabolism and diabetes there is involved more than a lesion 
of the pancreas— that there is a disorganization of the vegetative 
nervous system— then it is easy to understand that in our cases the 
hypoglycemia may result from a disorganization of the nervous 
system rather than from any lesion of the pancreas or from hyper- 
insulinism. Furthermore, as far as we can ascertain from a perusal 
of these histories the metabolism seems to be slowed down rather 
than stimulated. In other words, it is not hyperinsulinism so much 
as a lowered sugar metabolism. 

This study emphasizes again the mutual independence of gly- 
cosuria and the blood-sugar level. A glance at the curves show the 
percentage of diabetic curves is about that which one would expect 
from an unselected run of office cases. 

The underlying cause of the condition seems to have been over- 
work, debilitating disease (such as influenza) , and worries. In other 
words, some type of exhaustion. Focal infection was, of course, 
occasionally present; but focal infection is just one of the causes of 
systemic exhaustion. , 

The effect of treatment in this group, of cases is marked. We 
have been able to watch the blood-sugar reaction in several of the 
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cases listed in this communication and have found that with the 
returning strength the blood sugar returned to its normal limits. 
This usually occurs in from three to six months. This result would 
indicate that the theory that this hypoglycemia reaction is due to 
exhaustion is the correct one. 

As to the type of treatment we have found that arsenic, intro- 
duced in the form of arsacetin or even of the cacodylates, or occa- 
sionally in the form of silver-salvarsan has been most effective. This 
was of course combined rvith synergistic symptomatic treatment. 

REFERENCE. 

1. J. Am. Med. Assn., 1924, 83, 729. 


A CONFIRMATORY SIGN FOR THE DIAGNOSIS OF OTITIS 

MEDIA ASSOCIATED WITH PULMONARY TUBERCULOSIS. 

Br Nicholas Miciielson, M.D., 

AND 

Morris M. Weiss, M.D., 

NEW YORK. 

(From the Montefiore Hospital, Bedford Sanatorium, Bedford Hills, N. Y.) 

Patients with pulmonary tuberculosis who have otitis media 
are able to perceive with the diseased ear, sounds originating in 
their respiratory tract. They are oftened puzzled over this appar- 
ent paradoxical phenomenon of hearing only with their “deaf” ear 
such intrathoracic sounds as rales, rhonchi and squeaks. These 
sounds can be differentiated by oral auscultation from the subjec- 
tive sensations of buzzing, ringing or pulsations, usually complained 
of in otitis media. In every instance of otitis media rales originat- 
ing in the tuberculous lung, when detected by the examiner orally, 
were also heard by the diseased ear, and when such oral ausculta- 
tion was negative no rales were heard by the patient. 

We can utilize this clinical picture as a confirmatory sign in the 
diagnosis of otitis media in phthisical patients. We believe it is 
important in such cases and should be used along with the routine 
otologic tests. In every instance it was confirmed by the Weber, 
Schwabach, Rinne and whispered-voice tests. It indicated the 
presence of an involvement of the sound-conducting mechanism of 
the diseased ear and served to differentiate such disturbance from 
nerve deafness. 

The following cases illustrate its diagnostic value: 

Case I.— (No. S350.) A man, aged forty years, in November, 
1924, had a spontaneous discharge from the right ear, without pain 
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or fever but with concomitant loss of hearing. The discharge 
lasted about six months. Since then there has been a constant 
ringing in this ear. For the past year he has also heard with the 
right ear a crackling, clicking sound which comes from his throat 
and chest only when he breathes, both on inspiration and expiration. 

Otologic examination showed a central perforation of right tym- 
panic membrane, but no discharge. 

Hearing tests: ( a ) Whispered voice: Left: Normal. Eight: 
Low-pitched words (five, nine and so forth) heard at a distance of 
1! inches; high-pitched words (six, seven and so forth) heard at a 
distance of 2 inches. 

(b) Weber: Right: Tuning fork C (128 vibrations per second), 
positive. 

(c) Schwabach: Right: Tuning fork C, positive ten seconds. 

(d) Rinne: Right: Tuning fork C, negative twelve seconds; 
C l (256), negative ten seconds; C 2 (512), negative twenty seconds; 
C 3 (1024), negative twelve seconds. 

Diagnosis: Right chronic otitis media sicca. 

Oral auscultation: Constant, large, moist rales. 

Physical examination of the lungs: Fibroulcerative tuberculosis 
involving the entire left side and the right upper lobe with scattered 
infiltrations throughout the right middle and lower lobes. There is 
a large cavity in the right upper lobe and a small cavity in the left 
upper lobe. Numerous large and small moist rales are heard over 
both lung fields. 

Case II.— (No. 8173.) A man, aged twenty-one years, in May, 
1924, had a “cold in the head.” He felt a slight pain in his right 
ear associated with a ringing sound. Three days later he noticed a 
yellowish-brown discharge from this ear which persisted. The 
hearing gradually decreased. His diseased ear now conveys the 
sensation of clicking and rasping sounds which originate in his' 
throat and chest. These superimposed sounds are only present 
when the patient breathes. 

Otologic examination showed destruction of the entire right 
tympanic membrane, with a thin, purulent discharge. 

Hearing tests: (a) Whispered voice: Left: Normal. Right: 
Low-pitched words (five, nine, and so forth) heard at a distance of 
5 to 7 inches; high-pitched words (six, seven and so forth) heard at 
at a distance of 11 feet. 

( b ) Weber: Right: Tuning fork C, positive. . 

(c) Schwabach: Right: Tuning fork C, positive eight seconds. 

{d) Rinne: Right: Tuning fork C, negative fourteen seconds; 

C 1 , negative ten seconds; C 2 , negative twelve seconds; C 3 , negative 
fifteen seconds. 

Diagnosis: Right chronic purulent otitis media. 

Oral auscultation: Constant, large, moist rales. 
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Physical examination of lungs: Bilateral fibroulcerative tuber- 
culosis with a large cavity in the left upper lobe and a small cavity 
in the right upper lobe. Large constant moist rales over both upper 
lobes. 

Case III.— (No. 8350.) A man, aged twenty-seven years, in 
January, 1925, had severe pains in the left ear which radiated to 
his head. This pain subsided five weeks later, when a thin yellow- 
ish discharge appeared. The hearing was lost at this time. The 
discharge has been continuous. He has a constant ringing and 
buzzing in this ear; but during the past few months on inspiration 
only, he also hears a faint clicking sound which comes from his 
throat and chest. 

Otologic examination showed destruction of three-fourths of the 
tympanic membrane of the left ear, with a thin, purulent discharge. 
• Hearing tests: (a) Whispered voice: Right: Normal. Left: 
Low-pitched words (five, nine and so forth), no perception; high- 
pitched words (six, seven and so forth) heard at a distance of 3 
inches. 

(b) Weber: Left: Tuning fork C, positive. 

(c) Schwabach: Left: Tuning fork C, positive eleven seconds. 

(d) Rinne: Left: Tuning fork C, negative twenty-seven sec- 
onds (no air conduction) ; C 1 , negative sixteen seconds (no air con- 
duction); C 2 , negative forty seconds; C 3 , negative twenty-eight 
seconds. 

Diagnosis: Left chronic purulent otitis media. 

Oral auscultation: Distant, small, moist rales. 

Physical examination of lungs: Fibroulcerative tuberculosis of 
both upper lobes. Numerous constant large and small moist rales 
in these areas. 

The next case is cited as a contrast: 

Case IV.— (No. 8294.) A man, aged twenty years, about 1918, 
had a thin, yellowish discharge from the right ear associated with 
no pain or impairment of hearing. The patient did not consider 
himself sick at that time. The discharge ceased after a year. In 
March, 1926, the right ear again began to discharge, soon followed 
by impairment of hearing without pain. He has a constant ringing 
sensation in the diseased ear, but hears no sounds emanating from 
throat or chest. 

Otologic examination showed that the upper and lower anterior 
quadrants of the right tympanic membrane were destroyed, with a 
thin purulent discharge. 

Hearing tests: (a) Whispered voice: Left: Normal. Right: 
Low-pitched words (five, nine and so forth) heard at a distance of 
11 inches; high-pitched words (six, seven and so forth) heard at a 
distance of 2 feet. 
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0 b ) Weber: Right: Tuning fork C, positive. 

(c) Schwabach: Right: Tuning fork C, positive twenty sec- 
onds. 

(d) Rinne: Right: Tuning fork C, negative twenty-five sec- 
onds; C 1 , negative twelve seconds; C 2 , negative tliirty-six seconds; 
C 3 , negative fifteen seconds. 

Diagnosis: Right chronic purulent otitis media. 

Oral auscultation: Negative. 

Physical examination of lungs: Fibroulcerative tuberculosis of 
right upper and middle lobes with small cavity in left upper lobe. 
Numerous fine, constant, moist rales over these areas. 

The following case demonstrates the differential diagnostic sig- 
nificance: 

Case V. — (No. 7734.) A man, aged twenty-seven years, claims 
that he was born deaf. He has an occasional “ringing” sensation 
in his ears, but hears no sounds from his throat or chest. 

Otologic examination showed a retraction of both tympanic 
membranes. The left is atrophic and transparent. The manu- 
brium mallei and the promontorium are distinctly visible. 

Hearing tests: Rinne: Positive. The only tone perceived was 
C 4 by air conduction: Ten seconds on the right and twelve seconds 
on the left. 

Diagnosis: Congenital acoustic nerve disease. 

Oral auscultation: Constant, large, bubbling rales. 

Physical examination of lungs: Bilateral fibrocavernous tuber- 
culous lesion of upper lobes with ulcerative process throughout the 
left lower lobe. Large, constant moist rales. 

Summary. The first 3 cases present unilateral chronic purulent 
otitis media. In each instance the rales heard over the diseased 
lung were audible by oral auscultation as well. The patient heard 
these rales only with the diseased ear. The fourth case also shows 
a chronic purulent otitis media. The rales present in the chest 
were not heard by oral examination nor were they heard by the 
patient. The fifth patient has congenital nerve deafness. Bub- 
bling rales heard orally and by thoracic examination were not heard 
by the patient. 

What is the mechanism of transmission and perception of these 
rales? In otitis media, as is well known, there is impaired air 
conduction and intensified bone conduction on the diseased side. 
In the first 3 cases cited the rales detected by oral auscultation 
were conveyed from the lung to the trachea. From here they were 
transmitted to the bones of the head, and because of the better 
bone conduction were heard by the diseased ear. In Case IV there 
was no transmission of the rales from the lungs to the oral cavity 
and hence they could not be appreciated by the patient. In the 
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case of the nerve deafness, while the rales were conveyed to the oral 
cavity and to the cranial bones; they were not perceived by the 
patient because in nerve deafness there is a lack of nerve response 
to most sound waves; only a few extremely loud tones can be heard. 

'Conclusions. Tuberculous patients with otitis media often can 
hear their pulmonary rales with their diseased ear. This audition 
of pathologic sounds serves to differentiate otitis media from 
acoustic nerve involvement. 


THE EFFECT OF BISMUTH ALONE AND IN COMBINATION WITH 
THE ARSENOBENZENES ON THE WASSERMANN 
REACTION . 1 

By Carroll S. Wright, M.D., 

associate professor of dermatology and syphilology in the post-graddate 

SCHOOL OF THE UNIVERSITY OF PENNSYLVANIA. 


That bismuth exerts a favorable action on the course of syphilis 
is well known and generally accepted at the present date. Given 
intramuscularly its action is equal to if not superior to that of mer- 
cury and the day is approaching when bismuth will perhaps largely 
replace mercury in the treatment of syphilis, as it is therapeutically 
stronger, less painful and less toxic. 

The day of sole dependence on the arsenobenzenes has passed. 
With but few exceptions, syphilographers now agree that adjunctive 
treatment is not only desirable but is imperative. It is the writer’s 
purpose in this paper to indicate the value of bismuth as an adjunct 
to the arsenobenzenes. 

Before 1922 it was the custom in the syphilis clinic of the Poly- 
clinic Hospital in Philadelphia, 2 to treat all stages of syphilis with long 
courses of neoarsphenamin, mercury being reserved for such cases 
as were intolerant or resistant to the arsenobenzenes, and for short 
rest periods. With the introduction of bismuth this procedure 
was changed and treatment by means of alternate courses of 
neoarsphenamin and bismuth was instituted in new cases and to 
those patients who had had a considerable amount of arsenobenzen 
treatment previously, bismuth alone was given. Since 1923, the 
writer has personally administered the intramuscular treatment 
to over 200 cases, in all giving between 4000 and 5000 injections 
of the drug. Of these cases, 160 received a sufficient amount of 
treatment to enable the drawing of some conclusions as to the 

1 Potassium bismuth tartrate furnished by the Dermatological Research Labora- 
tories. 

5 Clinic of Prof. Jay F. Schambcrg, 
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effectiveness of the treatment. Courses of injections were given, 
16 injections being the usual number for a course but in some 
instances as many as 30 or 40 consecutive treatments were ail min- 
istered, at weekly intervals. Potassium bismuth tartrate was used 
in doses of 100 mg. each week. This dose was decided upon because 
it kept the patient just at the saturation point, as evidenced by the 
presence of a blue line on the gums after three or four weeks of 
treatment. 

Potassium Bismuth Tartrate as an Adjunct to N roars phena min m 
Secondary Syphilis. Owing to the segregation of cases of secondary 
syphilis in the clinic for other therapeutic research, only 10 cases 
have received the usual neoarsphenamin followed by bismuth. 
It was formerly a routine in the clinic to give from 10 to 20 injections 
of neoarsphenamin for the first course of treatment of secondary syph- 
ilis, the average dose being 0.6 gm. weekly for women and 0.0 gm. 
for men. After a short rest period, neoarsphenamin was again 
given. Thus it will be noticed in Table I that one patient received 
as many as 50 injections of neoarsphenamin before bismuth v as 
given. It is of further interest that this patient was still sero- 
logically positive after this number of injections and became 
Wassermann negative after IS injections of bismuth or a total o 
1.8 gm. of the drug. Of the 10 cases in this series, 6 were serolog- 
ically negative after an average of 11 injections of neoarsphenamin. 
All of these have remained persistently negative under furthei mtia- 
muscular injections of bismuth. Each of the 4 cases winch veie 
still Wassermann positive after the first course of neoarsphenamin, 
became negative after an average of 10 injections of bismu i, an 
to date have remained persistently negative. . . „ , r 

Bismuth as an Adjunct to N eoarsphenavnn in tie ' ica men o 
Secondary Syphilis. In all, 75 cases of syphilis ia\mg. no. o ici 
symptoms than a positive blood Wassermann reaction lccene < 

' sufficient amount of bismuth to draw some conclusions as to its 
value. Of these 75 cases, only IS (or 22.o per cent), *cic i sero 
logically negative after an average treatment o t ^ mje 
neoarsphenamin and 7 injections of mercuiy (msouj ). 
the institution of bismuth there remained o/ cases liar m a posrt 
blood Wassermann. Of these 57 cases, 3-. (oi o pe jw m * u th. 

serologically negative after an average o mjec W-wscr- 

It is interesting to note that all of the IS cases 
rnann negative after treatment vith neoar.yp icr . * ^ ^ 

have remained negative under subsequen ls J ni ‘ 0 *f hi S rnut]i 

32 cases which became negative after the .institute 
all but 5 have remained serologically negati • ; • ] 5 

again became Wassermann positive took self-advi^ r^t p ~ 
varying from several months to a year, during which time they 

received no treatment at all. 
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TABLE I.— SECONDARY SYPHILIS TREATED WITH NEOARSPHENAMIN 
AND SUBSEQUENTLY WITH BISMUTH. 


Name. 

Neoars- 

phena- 

min, 

doses. 

Wasser- 
mann 
after neo- 
arsphena- 
min. 

Bismuth, 

doses. 

Wasser- 

mann 

after 

bismuth. 

Wassermann reaction, 
became negative. 

M. Br. 

16 

Neg. 

10 

Neg. 

After 9 injections neoarsphenamin. 

M. Bo. 

50 

4 + 

44 

Neg. 

After 18 injections bismuth. 

B. D. 

16 

Neg. 

16 

Neg. 

After 7 injections neoarsphenamin. 

M. F. 

18 

4 + 

38 

Neg. 

After 10 injections bismuth. 

J. IC. 

10 

4+ 

28 

Neg. 

After 6 injections bismuth. 

C. K. 

10 

4 + 

43 

Neg. 

After 8 injections bismuth. 

M. M. 

14 

Neg. 

14 

Neg. 

After 9 injections neoarsphenamin. 

A. M. 

20 

Neg. 

43 

Neg. 

After IS injections neoarsphenamin. 

F. L. 

18 

. Neg. 

22 

Neg. 

After 16 injections neoarsphenamin. 

D. S. 

18 

Neg. 

60 

Neg. 

After 10 injections neoarsphenamin. 


Certain cases in this group are of particular interest: 

Case I.— A. C., female, colored, aged thirty years, presented no 
symptoms of syphilis other than a positive Wassermann reaction, 
and received a total of 28 injections of neoarsphenamin (average 
dose, 0.6 gm. weekly) over a period of one and a half years. At 
the end of that time the Wassermann reaction was negative. After 
a short rest period, the Wassermann was again strongly positive. 
Bismuth was then started and after 6 injections of 100 mg. each of 
the drug, the ’blood Wassermann was again negative and has 
remained so for two years during which time the patient has had 
two healthy nonsyphilitic children. 

Case II.— G. G., female, white, aged twenty-eight years, pre- 
senting no signs or symptoms of syphilis other than a strongly 
positive Wassermann reaction, received 16 injections of neoarsphen- 
amin after which the Wassermann was still strongly positive. 
After 14 injections of bismuth (100 mg. each) the Wassermann 
reaction was negative. Treatment with neoarsphenamin was 
then again instituted and while receiving this drug the blood 
Wassermann again became positive. She is now receiving bismuth 
again. 

Case III.— G. W., colored, male, aged twenty-eight years, with 
no evidence of syphilis other than a strongly positive Wassermann 
reaction, received 20 injections of neoarsphenamin (average dose, 
7.5 gr. weekly), then^ld injections of 2 gr. each of the mercury 
salicylate intramuscularly. This was followed by a second course 
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of neoarsphenamin consisting of 20 injections. After all of this 
treatment, the Wassermann reaction was still strongly positive. 
Bismuth was then instituted and 16 injections of the drug have 
reduced the Wassermann reaction to negative. 


Use of Potassium Bismuth Tartrate as Adjunctive Treatment in 
Tertiary Syphilis. It is well known that it is extremely difficult 
to influence the AVassermann reaction in cases of cutaneous, visceral 
or nervous system tertiary syphilis with any kind or amount of 
therapy. Including all these three types, 27 cases of tertiary syphilis 
were treated, all of which were serologically positive in the begin- 
ning and only 2 of which were negative at the start of bismuth 
therapy. After an 'average of 16 injections of bismuth, 7 of the 
25 still Wassermann positive cases were serologically negative. 
Four of these later reverted to positive. In these cases bismuth 
apparently does not exert a more favorable influence upon the 
blood Wassermann than do other antisyphilitic remedies. 


Use of Bismuth in Congenital Syphilis as Adjunctive : 1 reatmcni 
to Neoarsphenamin and Mercury. Upon the suggestion, of Dr. 
Schamberg, a number of cases of secondary and latent syphilis were 
treated with alternate injections of neoarsphenamin and bismuth, 
one injection of each drug being given in the same week, at inten als 
of three days, the usual doses being employed. The efficacy of this 
therapeutic procedure may be ascertained by a study or lanes 
II and VI. 


1. Secondary Syphilis. In all, 13 cases of secondary syp n is 
have been treated in this manner to date. All of these were serologi- 
cally negative before the completion of the first series o injec ions 
covering a period of twelve weeks. The average num jer o w ee 's 
required to obtain negative serologic reactions was six. n 
case, a colored girl with a maculopapular eruption an rec a con 
dylomata, the Wassermann reaction was negative after three \\ eeks. 
In secondary syphilis treated in this way it has een cus o n • 
give first an injection of 100 mg. of potassium tortrobismutiiate 
in order to avoid the danger of a Herxhenner reaction or toMO 
reaction so often caused by initial injection on . I ■ 
intravenously. So successful was this treatmen m 
cases that it is advised for all cases of early syp 1 . 

further importance that in not one of these cases r i ported .has c 

Wassermann reaction reverted to a positive. le P , 

local manifestations of syphilis is magica . nc cr . 

influence of bismuth and neoarsphenamin cutaneous lesions dis- 
appear with astonishing rapidity. 
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TABLE II. TERTIARY SYPHILIS TREATED WITH NEOARSPHENAMIN 
AND SUBSEQUENTLY WITH BISMUTH. 


Name. 

Diagnosis. 

Previous therapy. 

Wasser- 
mann at 
start of 
bismuth. 

Doses of 
bismuth 
to date. 

Doses of 
bismuth 
for nega- 
tive Was- 
sermann. 

Wasser- 

mannnofc 

affected. 

Neoars- 

phenamin, 

doses. 

Mercury, 

doses. 

M. B. . . 

Aortitis 

9 

? 

4 + 

28 


Wk. pos. 

C.B.. . 

Gummata 

25 

8 

Wk. pos. 

20 

12 


L. B. . - 

Tabes 



Wk. pos. 

40 

12 


E. B. . . 

Tabes 

«... 


4 + 

30 


+ 

H. B. . . 

Tabes 

128 

32 

4 + 

28 

24 


P. C. . . 

Tabes 

10 


4 + 

32 


+ 

H. C. . . 

Gumma 

• . . 


4 + 

24 


+ 

I. C. . . 

C.S.S. 

35 

16 

4 + 

75 


+ 

A. C. . . 

Tabes 

38 

9 

4 + 

10 


+ 

M. F. . . 

Gumma 

51 

18 

4 + 

45 


+ 

A. F. . . 

Gumma 

20 


4 + 

53 

16 


W. F. . . 

Gumma 

28 

14 

4 + 

30 

19 


C. G. . . 

C.S.S. 

8 


4 + 

36 


+ 

M. H. 

Gumma 

12 


Neg. 

24 

* 


M. K. 

Gumma 

30 

? 

4 + 

33 


4* t 

E. H. . . 

Gumma 

24 

10 

4 + 

12 


+ ■ 

E. M. . . 

C.S.S. 

2 


2 + 

71 

16 


I. P. . . 

Gumma 




14 


+ 

A. P. . . 

Gumma 

IS 


4 + 

22 


+ 

U. P. . . 

Gumma 



4 + 

16 

16 


B. R. . . 

Tabes 

13 


4 + 

20 


+ 

M. S. . . 

Optic atrophy 



4 + 

28 


+ 

C. S. . . 

Optic atrophy 

20 

12 

4 + 

34 


+ 

P. T. . . 

C.S.S. 

17 

6 

4 + 

26 


+ 

H. T. . . 

Aneurysm 

20 

11 

Neg. 

30 

* 


H. Y. . . 

Tabes 

52 

17 

4 + 

40 


+ 

C. W. . . 

C.S.S. 

16 


4 + 

26 


+ 


* Wassermann persistently negative. 


TABLE III. — CONGENITAL SYPHILIS TREATED WITH NEOARSPHENAMIN 


AND SUBSEQUENTLY' WITH BISMUTH. 


Name. 

Other therapy. 

Wasser- 
mann at 

Doses of 
bismuth 
to date 

Doses of 
bismuth to 
render 
Wasser- 
mann 
negative. 

Uninflu- 

enced. 

Neoars- 

phcnamin. 

Bismuth. 

start of 
bismuth. 

M. B 

40 

18 

4 + 

60 

27 


B. B 

12 


44* 

50 

20 


A. B 



Mod. pos. 

25 


+ 

I. B 

16 


4 + 

40 


4* 

G. C. .... 

30 

9 

4 + 

20 


4- 

V. C 

51 

13 

4 + 

45 


4* 

R. D 

38 

16 

4 + 

60 

16 


H. D 

15 


4+ 

30 

28 


M. G 

51 

16 

4 + 

45 


+ 

H. G 

16 

, . . 

4 + 

44 

7 


A. II 

17 


2 + 

12 

12 


E. K 

50 

22- 

4 + 

50 

88 


F. M 

S 


4 + 

30 

IS 


E. M 

38 

14 

4 + 

63 


4- 

S. P 

21 


4 + 

2S 


+ 

B. V. .... 

... , 

‘ * 

4 + 

28 

is 
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TABLE IV.— SECONDARY SYPHILIS TREATED WITH ONE INJECTION OF 
NEOARSPHENAMIN AND ONE INJECTION OF BISMUTH WEEKLY. 


Name. 

Eruption. 

Weeks to 
obtain 
negative 
Wasser- 
mann. 

Remarks. 

E. B 

Maculopapular 

condylomas 

3 

Rapid disappearance of lesions. 

A. D 

Papular, moist 
papules 

Maculopapular 

9 


R. M 

4 

Has remained negative under further 
bismuth therapy. 

M. J 

Roseola, moist 
papules 

12 

No Wassermann taken until comple- 
tion of the first course. 

L. M 

Maculopapular 

S 

Has remained negative under further 
bismuth therapy.. 

G. S 

Maculopapular 

G 

Has remained persistently negative 
under further bismuth therapy. 

W. S 

Maculopapular 

5 

Has remained negative under further 
bismuth therapy. 

B. E 

Roseola 

9 

Has remained negative. 

C. M 

Maculopapular 

4 

Still negative some months later; 
disappeared then from clinic. 

H. W 

Maculopapular 

5 

Rapid involutions of the eruption. 

D. W. ' . . . . 

Maculopapular 
moist papules 

5 

Has remained persistently negative. 

P. T 

Maculopapular 

5 

Has remained persistently negative. 

D. W 

Maculopapular 

• • « 

Has remained persistently negative. 

Dr. M. ... 

Roseola 

G 

Has remained persistently negative. 


TABLE V.— LATENT SYPHILIS TREATED WITH ONE INJECTION OF NEO- 
ARSPHENAMIN AND ONE INJECTION OF BISMUTH WEEKLY. 


Name. 

Wassermann. 

Weeks to 
obtain a 
negative. 

Wassermann 
reverted to 
positive. 

Wassermann 

uninfluenced. 

N. B 

4 + 

5 

+ 


P. B 

2 + 

7 




4 + 



4- 

N. C 

4 + 

5 



A. E 

4 + 

0 



A. L 

1 + 

6 



A. M 

4 + 

12 



M. F 

4 + 

6 




4 + 

12 

+ 

* 

M. R 

4 + 

5 



J. G 

4 + 

8 



G. W 

4 + 

, , . 


4- 

W. W 

4 + 

• . * 


4- 

M. W 

4 + 

8 



J. W 

4 + 

5 



II. W 

4 + 

• • • 


4- 

M. P 

4 + 

G 



J. M 

4 + 

G 

4* 
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TABLE VI. — SUMMARY OF RESULTS. 





Diagnosis. 




Secondary lues. 

Latent lues. 

Tertiary lues, 
cutaneous 

Tertiary C. S. S. 
lues. 

Secondary visceral 
lues. 

5 

3 

>» 

i- 

d 

-5 

« 

u 

SP 

w 

Number of cases 

9 

75 

ii 

14 

3 

16 

Neoarsphenamin doses, average . 

19 

17 

19 

20 

12 

18 

Mercury doses, average 


7 

5 

9 

6 

8 

Wassermann negative after above 

6 

18 

1 


1 

After above, per cent negative . 
Remaining negative under bismuth, per 

60 

22.5 

9 


33 


cent 

100 

100 

100 


100 


Cases positive at start of bismuth 

4 

57 

10 

14 

2 

16 

Negative after bismuth 

4 

32 

4 

3 


9 

Made negative by bismuth, per cent 
Injections of bismuth to obtain negative 

100 

51 

40 

20 


56 

Wassermann, average 

10 

13 

16 

17 


17 

Cases reverting to positive .... 


5 

2 

2 


1 

Cases unaffected by all therapy . 


23 

6 

11 

2 

7 


2. Latent Syphilis. Tlie effect of this combined intensive therapy 
is but little less striking when used in the treatment of latent 
syphilis. Of IS cases treated, 14 became serologically, negative in 
an average of 7 doses. As to the -persistence of the negative Wasser- 
mann reaction in these cases, I am unable to draw conclusions for 
the time has been too short. Six of the patients disappeared from 
the clinic after obtaining negative blood reports. Two of these 
were brought back after several months and were found to be again 
serologically positive. A third case reverted to a positive after a 
short rest. The remaining 7 negative cases have remained persis- 
tently negative to date under further treatment with bismuth 
alone. Comparing the effects of this intensive method of treatment 
with the results obtained by the use of alternate courses of neo- 
arsphenamin and bismuth or neoarsphenamin and mercury, the 
first named is strikingly superior. It is of extreme importance 
that none of these cases developed albuminuria at any time in spite 
of the intensity of the treatment. 

The rationale of giving one injection of an arsenobenzene and 
one injection of bismuth in the same week is obvious. In the arseno- 
benzenes we have direct spiroeheticides, whose action though power- 
ful is of short duration; in bismuth we have a drug, which though 
spirocheticidal to a less degree, probably has the effect of stimulat- 
ing natural resistance on the part of the tissues and which being 
absorbed daily in small amounts continually bombards the infection. 
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There are no rest periods which permit. the reestablishment of 
spirochetal foci. The use of mercury in the same way has been 
decried because of its greater tendency to damage the kidneys and 
thus interfere with the free elimination of arsenic. 

Benignity of Bismuth. Aside from its powerful action in all 
stages of syphilis, bismuth deserves especial recognition because 
of its low toxicity. In three years the writer has never observed 
stomatitis of a sufficient degree to warrant discontinuation of the 
drug, and this is the more remarkable in view of the fact that the 
majority of the patients treated in this clinic are of a class that 
pay but scant attention to buccal hygiene. It is customary for a 
blue line of greater or lesser intensity to develop on the gum margin 
after a total of from 300 to 500 mg. of potassium bismuth tartrate 
intramuscularly, but this offers no contraindication to its continu- 
ance. Foul breath is also common. 

Just how many of the 40 or 50 odd cases that discontinued treat- 
ment did so because of local pain produced, it is difficult to say. 
In 7 instances, patients reported to the writer that they were 
unable to continue injections because of the local pain. Many 
patients reported that they preferred the intramuscular injections 
to intravenous injections. 

Occasionally nodes would develop, but these quickly disappeared 
under local massage and hot applications. One of the most fre- 
quent symptoms complained of was that of muscular weakness 
developing a day after the injection and persisting for several daj^s. 
The cause of this is unknown. 

Eczematoid eruptions developing during the course of bismuth 
therapy were observed in 5 cases, and close study of these cases 
suggested very strongly that the eruptions were actually due to the 
bismuth. 

Albuminuria was exceedingly uncommon, occurring in only 4 
cases and then only faint traces of albumin being observed in the 
urine. A number of patients showing more or less marked albumi- 
nuria while receiving neoarsplienamin remained free of albumin 
while receiving bismuth. 

The rarity of untoward symptoms may be partially explained by 
the fact that the author used smaller doses of bismuth than are 
employed in France where bismuth was first used in the treatment 
of syphilis. 

Comment. The results obtained in these cases would indicate 
that bismuth deserves a high ranking among antisyphilitic remedies 
because of its ability to favorably influence the Wassermann 
reaction and because of its low toxicity. Other writers, and many 
of them, have shown the specificity of bismuth per sc in the presence 
of active syphilis of all types. 

Oftentimes the Wassermann reaction will become negative some 
weeks or months after the cessation of all antisyphilitic therapy 
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and it is possible that a certain per centage of the cases in this series 
which were still _ positive after receiving a considerable amount 
of neoarsphenamin would have become serologically negative had 
the bismuth not been used. However the majority of these patients 
had been under observation for' a considerable length of time and 
had had rest periods without this occurring. 

The majority of patients under treatment in our syphilis clinic 
at the present date are cases in which it is not desirous to employ 
the organic arsenieals, and indeed it would appear that the organic 
arsenicals are woefully lacking in ability to reduce the positive 
Wassermann reactions to negatives except in very early cases of 
syphilis. The value of bismuth is becoming more and more evident. 
Given in early syphilis its spirocheticidal activity is but little less 
than that of the arsenobenzenes and yet it does not provoke the 
severe reactions that are not uncommon following the initial dose 
( of an arsenobenzene. Therefore it is an excellent drug to give at 
/ the start of the treatment of primary and secondary syphilis.' 
Because of its action in reducing positive Wassermann reactions to 
negatives in a large percentage of cases of syphilis it is an excellent 
drug to be administered in cases of latent syphilis or socalled Wasser- 
mann-fast syphilis. Because of its low toxicity and painlessness 
as compared with mercurial salts administered in the same way, 
it is the drug of choice as a synergist to the arsenobenzenes. 

Summary. In tliis study of the action of bismuth as a synergist 
to neoarsphenamin in all stages of syphilis, 160 cases are reported. 
In 128 of these cases the bismuth was given after the patient had 
already received one or several courses of neoarsphenamin and in 
some instances a few injections of mercury. Only 26 cases out of 
these 128 (or approximately 20 per cent) were Wassermami negative 
after an average of 18 injections of neoarsphenamin and 6 injections 
of mercury salicylate. Of the 102 cases still Wassermann positive, 
52 (or 51 per cent) were serologically negative after an average of 
15 injections of 100 mg. each of bismuth, given intramuscularly. 
Of this number, 5 cases of latent syphilis, 4 cases of tertiary syphilis 
and 1 case of congenital syphilis reverted again to a positive at a 
later date. 

One of the most important facts disclosed by this study is that, 
of the cases which were serologically negative after treatment with 
neoarsphenamin and mercury, every one remained persistently 
negative upon the continuation of the treatment with intramuscular 
injections of bismuth. With tins knowledge one may feel reason- 
ably safe, once having obtained a negative Wassermann reaction 
in early syphilis, in continuing the treatment with intramuscular 
injections of bismuth in small doses, thus avoiding the dangers^ 

too much arsenical therapy. C, 

Administering each week one injection of bismuth intramuscularly 
and one injection of neoarsphenamin intravenously proved highly 
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successful in the treatment of early syphilis and latent syphilis. 
In secondary syphilis the cutaneous manifestations disappeared 
with astonishing rapidity and the blood Wassermann reactions were 
reduced from strong positives to negatives in an average of six weeks. 
This negative result has been persistent to date in all cases. In 
latent syphilis, 14 to IS cases treated became negative in an average 
of seven weeks, but four of these were again positive at a later date. 


SEROLOGIC STUDIES OF PROTEINURIAS. 

Results of Precipitin Tests for Specific Human Blood 
Protein in 100 Cases at the Salt Lake County 
General Hospital.* 

By Ralph M. Tandowsky, M.D., 

SALT LAKE CITY. 

(From the Physiological Laboratory, University of Utah, and the Salt Lake County 

General Hospital.) 


In spite of the fact that serum albumin is the most common protein 
in the urine in pathologic states, we quite commonly find other 
proteins such as serum globulin, hemoglobin, albumose, fibrin, 
peptones and a large series of foreign proteins. The etiology 
of these proteins may result from the destruction or filtration of 
body proteins or the filtration of induced proteins. It may be of vast 
significance in some cases to determine whether the protein found 
in the urine is derived from the blood stream or whether it originates 
elsewhere. 

Many writers have attempted to account for the abnormal 
presence of urinary proteins. Granger Stewart 1 showed that albu- 
min in the urine may be accounted for by epithelium and other 
debris. Ott 2 has shown that nucleoprotein may be present in healthy 
urines. Almost every method of protein identification has been 
applied to some extent in the past. Cramer, 3 in 1908, noted that 
the injection of egg white and ox serum into the dog produced' 
coagulable protein in the urine. Condorelli 4 has shown that pro- 
teins may be isolated from the urine which are not coagulable by 
heat or acetic acid. 

The proteins in the mine which give a positive chemical test for 
albumin have not been completely classified serologically, and those 
proteins which fail to give a chemical test in the urine -have been 
ignored. 

A great amount of work has been done on the chemical and sero- 
logic detection of proteins introduced both enterally and parenterally. 

* Road before Salt Lake County Medical Society, January II, 1926. 
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Hamburger , 5 Michaelis and Oppenlieimer , 6 Friedenwald and Isaac 7 
and others have been identified with the serologic protein tests 
for many years. They, however, limited the greater part of their 
work to protein detection in the blood of the human or animal 
tested. Furthermore, like the majority of authors, they have 
spent most of their time isolating foreign proteins. Very little 
work appears on the detection of specific hemic proteins in the urine 
serologically. The writer has been particularly interested in the 
specific detection of protein in the urine . 8 

The close observation of mild and transient proteinurias occurring 
so frequently in cases entering a general hospital made a specific 
precipitin study of these urines seem worth while. This brief study 
of 100 cases is an attempt to determine the presence of hemic 
proteins in the urine of patients coming under my observation at 
the Salt Lake County General Hospital. The writer chose the 
detection of blood proteins in the urine for the following reasons: 
(1) The frequency with which leukocytes and red blood cells are 
found in the urine. (2) Infection is almost always accompanied 
by a fight between the bacteria and the blood cells, with the resultant 
disintegration of some of the blood. Dochez and Avery were able 
to detect precipitin in the urine of patients suffering with pneu- 
monia. 9 (3) Destructiqn of blood cells is a constant physiologic 
process in healthy individuals. (4) Blood protein cannot at all 
times be utilized by human organisms, especially after injury, 
operative procedure or hemorrhage. 

A hundred cases of varied diagnoses were chosen at random. 
Forty per cent of these gave a positive chemical urinary protein 
test. The majority of these positive tests, however, presented 
protein in amounts varying qualitatively from a very faint trace 
to a definite trace. Some of these proteinurias were classed as 
nephritic while other were ignored so far as clinical observation was 
concerned. Whether ignored or used as an aid in diagnosis, we 
cannot consider the results obtained by chemical urinary protein 
tests accurate for diagnostic purposes in all cases, for they fail to 
take into consideration the following states in which protein may be 
found in the urine: (1) Postoperative proteinuria; (2) postpuer- 
peral proteinuria; (3) alimentary proteinuria; (4) orthostatic pro- 
teinuria; (5) postfebrile proteinuria. 

In these types of proteinurias where definite evidence of nephritis 
is lacking, a specific test to determine the etiology of the protein 
seems indicated. 

The technique of the precipitin test was as follows: A healthy 
rabbit was inoculated daily with increasing doses of fresh human 
whole blood until its serum titer became high (1 to 60,000). lhc 
rabbit was then bled by cardial puncture. The serum was separated 
and used immediately in the precipitin tests. To 3 ce. of filtered 
urine 0.2 cc. to 0.5 cc. of the antihuman rabbit serum was added 
at room temperature. Readings were taken within one hour of 
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TABULATION OF BLOOD — URINE PRECIPITIN REACTIONS. 


Diagnosis. 

No. 

cases. 

Control 

urine. 

0 

+ 


+ 

+ + 

+++ 

Nitric 

acid 

test. 

Acetic 

acid 

test. 

Neg- 

ative 

(%). 

Pos- 

itive 

(%). 

Pulmonary tuber- 









+ 

i 

+ 

0 



culosis . 

24 

Clear 

14 

5 

0 

3 

0 

2 

7 

17 

9 

15 

GO 

40 



except 















tuberc. 















kidney 













Scarlet fever . ' . 

1 

Clear 


1 

0 

0 

0 

0 

1 

0 

1 

0 

0 

100 

Acute endocarditis 

1 

Clear 


a 

1 

0 

0 

0 

1 

0 

1 

0 

0 

100 

Pregnancy 

8 

Clear 


i 

0 

2 

3 

0 

C 

2 

0 

2 

27 

73 

Acute nephritis . 

1 

Slight 















cloudi- 















ness 

0 

0 

0 

0 

1 

0 

1 

0 

1 

0 

0 

100 

Diphtheria 

4 

Clear 

2 

0 

1 

0 

H 

0 

2 

2 

2 

2 

50 

50 

Chronic arthritis . 

2 

Clear 

El 

0 

a 

a 

ifl 

0 

1 

1 

1 

1 

0 

100 

Bronchitis 

2 

Clear 

l 

1 

a 

0 

0 

0 

0 

2 

0 

2 

50 

50 

Typhoid fever 

2 

Clear 

1 

1 

a 

0 

0 

0 

1 

1 

1 

1 

50 

50 

Inoperable gastric 















carcinoma . 

1 

Clear 

l 

a 

a 

0 

0 

0 

1 

El 

1 

0 


0 

Bronchial asthma 

1 

Clear 

l 

til 

0 

0 

0 

0 

El 

1 

El 

1 


0 

Tabes dorsalis 

2 

Clear 

El 

i 

1 

0 

0 

0 

2 

El 

2 

0 



Cerebral liemor- 















rhage 

2 

Clear 

l 

a 

il 

m 

0 

0 

1 

l 

1 

1 

Ki 

50 

Attempted suicide 

i 

Clear 

l 

□ 

if 

0 

0 

0 

0 

l 

0 

1 


0 

Neuritis . 

i 

Clear 

l 

Cl 

il 

0 

0 

0 

El 

i 

El 

1 

tf&S 

0 

Diagnosis 















unknown 

i 

Clear 

l 

0 

PI 

0 

0 

0 

El 

l 

El 

1 

■ESI 

0 

Chronic endocar- 















ditis .... 

6 

Clear 

4 

1 

□ 

a 

0 

0 

2 


3 

0 

80 

20 

Septicemia 

1 

Clear 

0 

m 

□ 

a 

0 

0 

1 


1 

0 

!H1 


Cystitis . 

1 

Clear 

0 

0 

m 

□ 

0 

0 

1 


1 

0 

■1 


Diabetes mellitus 

1 

Clear 

1 

m 

0 

0 

0 

0 

0 

l 

El 

1 

IpCI 

0 

Broncho-pneumo. 

1 

Clear 

1 

0 

0 

0 

0 

0 

O 

l 

0 

1 

■I'M 

0 

Duodenal ulcer . 

1 

Clear 

1 

in 

n 

0 

0 

0 

0 

i 

i 

0 

Ull 

0 

*Acute cliolecysti- 















tis .... 

2 

Clear 

■t] 

G 

i 

Q 

0 

0 

2 

K0 

2 

0 

■fl 


Bartholin abscess 

1 

Clear 

Bn 

E 

0 

H 

0 

0 

1 

Id 

1 

0 

o 


Acute fractures . 

4 

Clear 

4 

R 

0 

0 

0 

0 

0 

i 

El 

1 


0 

Adenoma thyroid 

1 

Clear 

m 

i 

0 

0 

0 

0 

1 

wn 

l 

0 


100 

Paranephric 















abscess . 

1 

Clear 

i 


0 

0 

0 

0 

El 

i 

l 

0 

■Em 

0 

Kidney sarcoma . 

1 

Clear 

m 


1 

0 

0 

0 

l 

0 

l 

0 

1 0 

100 

Infected lea . 

1 

Clear 

i 


M 

0 

0 

0 

El 

1 

El 

1 

mm 

0 

Empyoma 

2 

Clear 

i 

E 

n 

0 

0 

0 

■il 

1 

0 

1 

50 

50 

Carcinoma, uterus 

1 

Clear 

m 

1 

0 

0 

1 

0 

1 

m 

l 

0 

0 

100 

Osteomyelitis 

2 

Clear 

0 

E 

0 

2 


0 

El 

i 

0 

1 

0 

100 

Inguinal hernia . 

2 

Clear 

IBi] 

l 

0 

1 


0 

l 

i 

1 

1 

0 

100 

Varicose ulcers . 

1 

Clear 

0 

R 

0 

1 


0 

l 

m 

1 

0 

0 

100 

Cholelithiasis 

3 

Clear 

i 

R 

0 

1 


0 

2 

i i 

2 

1 

33 

66 

Bullet wound 

1 

Clear 

im 

Itil 

n 

m 


0 

1 


1 

0 

0 

100 

Ischiorectal 















abscess . 

1 

Clear 

H 

IE 

i 

IE 

0 

0 

1 

0 

1 

0 

0 

100 

Appendicitis . 

11 

Clear 

7 

2 

m 

2 

0 

0 

3 

8 

3 

8 

84 

16 

















Total number of cases 100 

Number of negative cases 48 

Number of positive cases 52 

* This and the cases following are postoperative. 

Code to Precipitin Reactions: 0 = negative; ± = faint trace; ± = trace; 
+ = light cloud; ++ = cloud; + + + = heavy cloud. 

Code to Chemical Tests: + = positive; 0 = negative. 
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mixing the serum. A nitric acid protein test and an acetic acid 
protein test were done on each urine tested. The results of the 
piecipitm test on the one hundred different urines is recorded on 
Chart I. A preservative was not added to the sensitized serum 
because of its tendency to cause slight cloudiness, thereby giving 
rise to possible source of error. Furthermore, all the urine speci- 
mens were collected at the time the sensitive rabbit serum was 
freshly prepared. 

Fifty-two of the 100 urines examined gave a positive precipitin 
test. The chemical protein tests were positive in 40 cases. The 
results obtained by the chemical tests varied from the results of the 
precipitin tests. 

Fifty-seven per cent of the surgical eases in tin’s series presented 
a positive precipitin test. The large majority of these cases were 
postoperative. Of the medical cases in this series 49 per cent were 
positive. All precipitin tests were compared with clear urinary 
controls. 

Conclusions. The following preliminary conclusions can be 
drawn from this study: 1. Blood protein was detected in 52 per 
cent of the cases studied. This blood protein can be specifically 
identified in the urines of the cases tested by the precipitin test. 

2. The detection of specific blood protein in the urine by the 
precipitin test does not parallel the positive chemical protein tests. 

3. The presence of blood protein in the urine is not characteristic 
of any particular disease or type of case. 

4. The most marked reactions found in this series were in cases 
of tuberculosis of the kidney, pyelitis, pregnancy and cancer of the 
uterus. 

5. We can account for at least some of the proteinurias with or 
without renal pathology, by the presence of blood protein in the 
urine. 
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THE DIAGNOSIS OF TRACHEOBRONCHIAL TUBERCULOSIS. 

By F. Maurice McPiiedran, M.D., 

Philadelphia. 

(From the Henry Phipps Institute, University of Pennsylvania, Philadelphia.) 

The literature of tracheobronchial and “hilum” tuberculosis 
is voluminous. The major part of it deals with physical signs and 
symptoms assumed to be associated with this condition. The 
descriptions of the actual lesion as demonstrated by Roentgen ray 
are somewhat vague both as to site and appearance. Not a few 
observers report calcification due to tuberculosis in the majority 
of all patients, whether or not they have been exposed to an open 
lesion. Many are governed in their recognition of the pathologic 
and anatomic lesion by the presence of a tuberculin reaction, and 
the association of evidence such as underweight, fever, cough, 
night sweats, fatigue and dyspnea, which are generally assumed to 
be allied with and to result from the lesion. It is desirable to con- 
sider the possibility of consistent and reproducible demonstration 
of tracheobronchial tuberculosis. , If we are to understand its 
pathogenesis and symptomatology, those cases showing roentgen- 
ographically reproducible lesions must be studied apart from the 
group whose anatomic diagnosis has rested on various symptoms. 
As has been shown elsewhere 1 these lesions are frequently the fore- 
runners of diffuse pulmonary infiltrations. While there is no evi- 
dence that it is the source of these infiltrations, and much that 
it is not, 2 tuberculous tracheobronchial disease is an indication of 
severe infection, and such infection may not only be carried to the 
lymph nodes but may also remain latent in the lung and develop 
after the glandular disease gives evidence of healing. 

The matter of roentgenograpbing the lungs and of determining 
what abnormal changes could be conclusively recognized has 
occupied the writer for some seven years. The subject was 
approached in two main studies, one to discover what elements of 
the lung structure might be differentiated roentgenographically 
under the simplest conditions, the other to provide against the 
eflect of cardiovascular movement in disturbing lung detail. The 
mechanism, methods and some conclusions of the latter study 3 
have already been briefly reported. 

The former aim was sought by roentgenograpbing the excised 
lung, and then comparing the specimen, area by area, with the 
roentgenogram. Some 400 pairs of lungs were thus examined, 
about 150 of these being maintained inflated during exposure. 
Excised lungs have the advantage of relative availability and ease of 
handling; and slightly finer detail may be shown when the ray can 
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be decreased to wliat is just sufficient to penetrate the lung itself 
Furthermore, no contiguous structures, such as spine, mediastinum 
and sternum, complicate the shadow, a matter of importance in 
discovering the roentgenographic demonstrability of normal and 
pathologic lymph nodes of the tracheobronchial and intrapulmonary 
groups. _ In this paper the lymph nodes lying within the lung wiil 
be described as intrapulmonary, those outside as tracheobronchial. 
The division is artificial pathologically but convenient for anatomic 
and roentgenologic descriptions. 

In passing it may be noted that in this series of pathologic speci- 
mens, which was examined by Dr. Opie, the pulmonary primary 
lesion was demonstrated in the lung substance in all but about 1 per 
cent of the cases in which a glandular lesion was observed. It was 
at least as frequent that a pulmonary primary nodule occurred 
without a glandular lesion as that the reverse was found. Below 
are given the anatomic and roentgenographic characteristics by 
which particularly/ the lymphatic element of the associated primary 
pulmonary and glandular lesions 4 may be conclusively recognized. 
But the criteria apply equally to those pulmonary primary lesions 
which are situated in the parenchyma close to the main stems, for 
example on the medial aspect of the lung, subpleurally at the inner 
part of the interlobar fissures, or, more rarely, in the lung substance 
which lies about the main stems. Frequently the pulmonary pri- 
mary lesion is larger than the glandular (Fig. 9), and constitutes a 
greater menace; frequently it progresses into a diffuse or localized 
infiltration, usually nonapical because the originating primary 
foci, distributed in proportion to lung volume, occur more commonly 
in the lower part of the pulmonary cone. But from the diagnostic 
point of view, the pulmonary primary offers few difficulties in recog- 
nition because it is usually situated subpleurally 4 and therefore 
occurs chiefly at the periphery (Fig. 9). It is, in consequence, 
rarely to be confused with' or obscured by trunk shadows, and is 
obvious, unless it lies behind the cardiac or diaphragmatic shadow. 
Here too it may be demonstrated, if calcium-bearing, by the proper 
quantity of Roentgen ray. And even when calcium-free, if it lies 
clear of other densities, the pulmonary lesion can be recorded at 
least as well as the vascular branches of supply in the area in which 
it is situated. Excised lung studies show the calcium-free pulmon- 
ary primary to be as dense, per unit of volume, as artery or vein and 
consequently, when synchronization permits the recording of fine 
vascular detail, any equally fine pathologic detail will be shown at 
least as well. Subpleural densities are remote from the effect of 
cardiovascular vibration, described later, and if anterior, are 
especially favorably situated for accurate representation. 

The term tracheobronchial tuberculosis is preferable to hilum 
tuberculosis because, as pointed out by Opie, the former descri )es 
accurately the glandular element of the complex of primary infection. 
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The lesion rarely breaks through the gland capsule, and if it does the 
rupture is usually into a bronchus, artery or vein. Direct progres- 
sion through the capsule into the areolar tissue of the hilum was 
seen only once in a series comprising over 400 specimens, including 
many fatal infantile cases. While infiltations occur involving the 
parenchyma near the main bronchial and vascular stems, in our 
studies, both of postmortem material and of living persons, it could 
be shown by careful examination that there was also an apical 
lesion, and the presumption is that, for the most part, localization 
near the root is merely one of the less common manifestations of 
bronchogenic extension. Furthermore, it was notable in the excised 
lung series that frequently, in the presence of a slight apical lesion, 
a more definite infiltration in the upper part of the lower lobe or 
the anterior lappet, of the upper lobe gave the roentgenographic 
appearance sometimes described as hilum tuberculosis. Even 
in good stereoscopic films in the living it is not always possible to 
define the plane in which a lesion lies. Section will decide the 
question in the excised, and variations in the patient’s position will 
solve it in the living. 

The postmortem material for this study comprised many lungs 
free from gross lesions or even agonal edema. From these a good 
conception was obtained of the number of trunks that might be 
recorded. They are strikingly more prominent (Fig. I 5 ) and numer- 
ous than in the films of normal persons in life, and more bronchial 
bifurcations, the site of nodes, are rendered visible. On section 
of the lungs special attention was directed to the possibilities of 
roentgenographic localization of the lymph nodes, both the normal 
and those showing various stages of fibrous and inflammatory 
change. Meticulous study of. the films was made in cases showing 
diverse types of nodes, from the dense, fibrous, coal-pigmented 
lymph node of the city dweller, and the succulent nodes of acute, 
nontuberculous bronchopneumonia, through the stages of fresh 
semifluid and old p'utty-like caseation, to the stony nodules and 
masses of dense calcification. In summary, it was found, as regards 
the nodes of the trachea and extrapulmonary bronchi, that only 
when calcium infiltration of a necrosed area was present was there 
uny distinctive shadow. As regards lymph nodes within the lungs, 
it was found that the presence of calcium was the only roentgeno- 
logic indication of the presence and site of a lymph node, except 
for that segment of the noncalcified margin of such large calcium- 
bearing glands as projected laterally to the main stems and larger 
branchings of the air and blood-bearing trees and so contrasted with 
pulmonary parenchyma. Intrapulmonary nontuberculous glandu- 
lar enlargement sufficient so to project was not seen, although there 
were many specimens showing large, succulent glands due to acute 
infections. Such glands did not throw shadows to be differentiated 
m the composite shadows of the main stems and their branches 
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which cross and surround the glands, and this study affords us 
no reason to suppose that they may be recorded in the living, or 
. confused with tuberculous disease. While this finding is contrary 
to the inferences to be drawn from many articles, it is in harmony 
with the properties of the Roentgen ray, which is obstructed, per 
unit of volume, only in relation to atomic weights. Furthermore, 
although many roentgenograms were made during and immediately 
after acute, often serious, infections in children at all ages, in no 
case was there evidence of roentgenographic demonstrability of 
glands of the tracheobronchial group referable to the acute infection, 
that is, calcium-free. 

Reference to Figs. 1 and 2 (see also Fig. I 5 ) will show how well 
adapted to thefullest representation of any normal or abnormal density 
was the material studied and the method of making the stereoroent- 
genograms. The trachea and bronchi with their sheathing tissues 
stand out clearly. Except for the surrounding areolar tissue and occa- 
sional tags of the great vessels, all that might obscure the lymph 
nodes was removed. The lungs were inflated until the air entered 
everywhere, then allowed slightly to subside so that the pleura should 
not be unnaturally tense. The total volume of air contained, and 
consequently the basis for securing contrast was similar to that 
existing intra vitam. The lungs were allowed to hang freely, and it 
was sought to keep them in a position as nearly normal as possible 
merely by their apposition to the front of the cassette changer. 
Occasionally string or gauze was used to separate the bases. Stereo- 
sqopic exposures were made, the duration varying from one-fiftieth 
second to one-twentieth second; rarely as much as one-tenth second 
was used. The photographic effect sought was that giving the 
greatest detail. The relation of the quantity of exposure to that of 
the living was about 60 to 75 per cent. The absence of the chest 
wall reduced the amount necessary. It was found that full exposure, 
as for the living, marred the detail in the periphery but that other- 
wise the films were similar. 

Clearly, tracheobronchial lymph nodes, both those lying immedi- 
ately outside the lung and those further cephalad on the bronchi 
and trachea, are favorably situated, in the excised lung, for the 
fullest demonstration of changes in contour and density. Yet in 
all the specimens studied partial outlines of only two lymph nodes 
could be made out lying within the shadow cast by the ensbeathing 
areolar tissue. In all other cases, apart from calcium infiltration, 
when the site of nodes could be determined from the film, it was 
due to enlargement; whether the cause of the enlargement uas 
coal-pigmented fibrous tissue or acute edematous swelling, its 
indication of the site was due to the size, not to the intrinsic density 
of the node. That is, only in instances where the node projected 
laterally from the trachea or bronchi, bulging out the sheath of 
areolar tissue, was its contour indicated. Otherwise, even if a 
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Fig. 2.— The vessels were not tied before removal of the lungs. There is a dense calcium 
shadow at the carina, two others lateral to the right main stem bronchus and one in the suit- 
stance of the right lung. The glands containing the calcium at the carina and on the 
bronchus are not distinguishable, although the one at the carina is particularly favorably 
situated. The fibrous capsule enclosing the mass in the lung substance throws a faint 
halo-like shadow. 
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node contained calcifications or caseation impregnated with calcium, 
the shadow recorded conformed only to the outlines of the calcium- 
bearing lesion. The peripheral lymph tissue, whether hypertrophic 
or fibrous, and the gland capsule were not dense enough to cast a 
shadow, differentiating them from the contiguous areolar tissue. 
Glands containing soft fresh caseation due to acute, rapidly advanc- 
ing infections were similar in density to nonspecific edematous 
nodes. They were distinguishable only if large enough to bulge out 
the silhouette of the areolar mantle (Fig. 1.) 

In discussing the recognition of intrapulmonary lesions, it is 
necessary to consider at each point what modifications of the appear- 
ances seen in roentgenograms of the excised lung are effected by 
cardiovascular movement in films of the living. The intrapul- 
monary nodes and lymphoid masses, situated at the forks of branch- 
ings of the bronchial tree, are surrounded by structures of roentgeno- 
graphically equal density. In proportion as one approaches the 
hilum and the nodes are larger, they are crossed, surrounded and 
overlaid by arteries, veins and other bronchi converging on the 
main stems. The vascular trunks, at least, are, per unit of volume, 
as dense to the Roentgen ray as are normal nodes, or, indeed, any 
nodes, without calcium infiltration, as pointed out above. The 
glands most frequently and severely infected, those which lie just 
lateral to the main stem bronchus (Figs. 1, 2 and 4), that is, on the 
side whence the bronchial trunks arise, are not only crossed by the 
venous trunks but have superimposed on them the main arterial stem. 
In order for nodes so situated to be recognizable roentgenologically 
they must, unless containing calcium, project not only beyond the 
shadow of the main arterial stem but also beyond the zone where the 
crossing of the converging vascular trunks forms a complex, unequal 
shadow, for only so can they be shown in contrast to the air-bearing 
parenchyma. In the living this zone is particularly confusing when 
the exposure is as long as the cardiac cycle, because of the effects of 
cardiovascular movement; or, when a shorter time is used, if the 
exposure chances to occur during systolic movement. Diastolic 
rapid exposures (not more than 0.05 second at pulse rates about 
100), are best adapted to show the origin, course and branchings of 
trunks, and to differentiate abnormal glandular enlargements which 
may project into this zone. 

_ We have seen, in our excised lung series, no instance of a noncal- 
cium-bearing gland projecting beyond the arterial main stem 
shadow, and only one instance in the living. In this case repeated, 
but not yet protracted, observations, suggest a tuberculous etiology. 
Not infrequently a calcium-bearing gland is seen to project, and to 
show, laterally, a margin surrounding the calcium-bearing necrosis, 
its peripheral contour standing out against the less dense pulmonary 
parenchyma into which it bulges. It is somewhat more common to 
find such a gland to lie wholly medial to the Lateral margin of the 
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arterial main stem. Then only the calcified area is visible (Figs. 
4, 5 ana 6), the remainder of the gland being no denser than the 
arterial main stem shadow and the maze of vascular trunks abuttin 0, 
on it and crossing it in many directions. 

A common source of diagnostic error is the sharp, round shadow 
cast by a vascular trunk directed toward the target so that the 
incident or primary ray is approximately axial (Figs. 3, 4, 5 and 6) ; or 
the semioval shadow often recorded when the plane of the curve 
of a vascular trunk is directed slightly above or below the axis of 
the ray. Each of these is comparable to and often situated beside 
the dense ring-shadow due to a bronchus directed toward the 
target. The former is more common and may occur anywhere in 



Fig. 3. — The stereoscopic drop is exaggerated to facilitate drawing. Actually the 
two rays intersect at a more acute angle and may consequently be practically axial 
to narrower vessels. 1, Ray from upper position of tube; 2, ray from loner posi- 
tion of tube; 3, stereoscopic films, represented as one; 4, vessel directed in plane per- 
pendicular to axial rays; 5, axial branch; 6, shadow cast on film 1; 7,shauou cast on 
film 2. 

the lung field except at the apex and the extreme lateral margin, 
inasmuch as branching of trunks continues well out to the periphery . 
In proportion as caliber diminishes these shadows of vascular 
causation are smaller peripherally. Those trunk shadows radiating 
from the hilum in planes nearly perpendicular to the incident ray 
often show the branches which arise from them axial to the ray as 
more or less well-defined dots particularly in the middle and outer 
third of the lung field (Fig l 6 ). Many of these dots are ill-defined 
and blurred when exposures occur during systolic movement and 
have been interpreted as thickening of the trunk on which tne> 
appear. The apical branches of supply, however, running straight 
into a rapidly narrowing cone, are little disturbed by vascular 
movement and frequently show these dotted vessels. 6 Thus 
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branches arising parallel to the axial ray are responsible for many 
“beaded” trunks and practically always for the so-called “capped” 
trunks, which have been interpreted as due to calcium in a lymphoid 
mass at the bronchial bifurcation. In films of the excised lung, 
-when the vessels are tied off before removal, the number of these 
round and oval shadows along the course of the vascular trees is 
amazing, and their nature may be verified' by section. Practically, 
both for the excised and the living, the diagnosis may be made 
conclusive by appropriate methods. The proof lies in roentgeno- 
graphing the beaded trunk from a slightly afferent angle, when it 
is seen that the dots have disappeared and that branches arise from 
their site. On the other hand, a calcified lymph node or pulmonary 
nodule may show a variation in contour but will not be lost by this pro- 
cedure (Figs. 4 , 5 and 6) .• For many such determinations the distance 
of the stereoscopic shift supplies the necessary new angle of radia- 
tion, when the films are truly stereoscopic, that is, when the lungs 
are undisturbed by changes in relative cardiac volumes and by 
differences in pressure in the elastic vascular tree. 0 In other 
instances the conclusive differentiation of vascular artefacts from 
calcium-bearing lesions by stereoscopic exposure alone is not possi- 
ble. It is apparent that even with a full stereoscopic drop and rapid 
diastolic exposures, the incident ray from both the target levels will 
be practically axial to the shorter, thicker trunks that run parallel 
to it (Fig. 3), or even to those narrower trunks whose natural curve 
forms an arc to the axial rays, so that at both stereoscopic levels 
a dense column of blood is opposed to the ray. The former condi- 
tion frequently obtains upon, and close to the arterial main stem, 
and medial to the main stem bronchus, due, respectively, to arterial 
and venous axially directed branches. Such vascular artefacts 
are especially disturbing in films of infants, and troublesome in 
those of older children. In infants the trunks closest to the main 
stem cause the artefacts, and these are large enough in proportion 
to the chest to suggest serious lesions. The older children show 
more numerous artefacts, since there are more vessels large enough 
to throw a shadow. Often in children of ten to fifteen years the 
very number and the uniformity of size, quality and distribution of 
these shadows is enough to cast doubt on their having a pathologic 
significance. 

The type of vascular artefacts due to a curving vessel axial to the 
incident ray is seen commonly at the posterior level of the fifth and 
sixth interspace, right and left. 

It was found that exposures made at various points above and 
below the usual stereoscopic upper and lower levels commonly 
failed to solve the nature of those questionable shadows. This is 
due to the large number of branches arising at every level from the 
main vascular stems: Thus one could not be sure, even after a 
shift, of, say, 7 inches below the usual stereoscopic midpoint, if a 
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persisting density were not simply a new vessel coming off lower 
down. It was then found that a slight rotation of the patient about 
his perpendicular axis was of great value in deciding the question. 
After many trials, I have sought to rotate the patient so that the 
right cardiac border coincides in the film with the right border of 
the spine. A single exposure so made at the lower stereoscopic 
level, has enabled us to determine the identity of practically all 
densities lateral to the spinal border, right and left (Figs. 4, 5 and 6). 
Only very occasionally is it desirable, chiefly for the diagnosis of 
densities lying' near the bronchus to the left upper lobe, to rotate 
the patient in the opposite direction (that is, the right shoulder and 
hip away from the cassette changer, and to the same degree as for 
the above noted left-shoulder-off position). 

The addition to the usual stereoscopic technique of the first 
described left rotation (left side away from the film) is of value not 
infrequently in the diagnosis of lesions sufficiently unstable to 
warrant careful oversight and reduced exertion to ensure their 
healing. Many intrapulmonary unencapsulated caseous necroses, 
containing only delicate and diffuse calcium infiltrations, can be 
certainly diagnosed by the addition of slightly rotated exposures. 
A true lesion will continue to be recorded in the rotation film as a 
shadow of constant quality, finely and irregularly granular, or made 
up of softly lamellated and crenated lines (Figs. 4, 5 and 6), or irregu- 
lari}' stippled; and its contour will show such slight changes as will 
be harmonious with that in the postero-anterior position. Artefacts, 
on the other hand, are resolved into their components or entirely 
disappear. Especially valuable is the rotated position in differ- 
entiating from true lesions the very common densities in the right 
eardiophrenic angle due to venous trunks, and the numerous spots 
in the inner third of the lung field due to arterial and venous branches. 
It is also often useful when it is of moment to diagnose densities 
in the outer half of the lung field. Naturally, as the caliber of the 
vessels diminishes peripherally, lesions likely to be confused with 
densities of vascular origin are smaller and of less clinical import- 
ance. Care must be taken not to turn this exposure into an oblique 
(see below'), for in the oblique position a new and, for this. purpose, 
confusing number of rounded densities occur, and it is difficult to 
determine which shadow's one was seeking to resolve. 

In many cases a position midw'ay betw'een the poster, o-anterior 
and the lateral is indispensable. In the roentgenographic recogni- 
tion of tracheobronchial tuberculosis in the living, the shadows o 
spine and sternum offer a serious difficulty. Without die oblique 
exposure it is impossible to recognize clearly (see Figs. 7, S and 9) 
or even to suspect the presence of fresh and unstable tuberculous 
necrosis. Many calcium-bearing lesions, both at the carina and to 
the right of the trachea, measuring up to 2.5 cm. across, com- 
pletely escaped demonstration in the postero-anterior position 
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(see Fig. S, D, E, F ). It is perhaps important here to emphasize 
what has been said above with reference to the excised lung, that 
calcium-free caseation, apart from mass and consequent projection 
into the lung field, is roentgenologically indistinguishable from the 
areolar tissue and vessels of the mediastinum. Caseation so exten- 
sive as to bulge into the lung field, a condition chiefly seen in 
infancy, must almost invariably prove fatal. In the living it is 
rare that a calcium-bearing tracheobronchial gland can be seen 
to project beyond the margin of the spinal shadow. We have 
not seen tuberculosis of the tracheobronchial glands cause a uniform, 
rounded mediastinal mass except in fatal infantile cases. A postero- 
anterior film showing smooth and oval mediastinal bulges should be 
scrutinized for distortion of the patient’s position by which the 
shadow of the sternum appears to the right or left of the spinal 
shadow. Malignant tumors will rarely come in question in children. 
Rotation is probably responsible for the majority of apparent 
mediastinal enlargements. It is in infants and in children up to 
four years that most “broadened mediastinums” have been inter- 
preted as pathological. Apart from errors due to rotation and to 
thymus shadow, exposures made during systole and during expira- 
tion are frequent causes of broadening of the mediastinum. After 
the fourth year response to the request for holding the breath is 
obtainable, and broadened mediastinum is rarer. 

The chief value of the oblique position is that one is able to 
record the trachea, the carina and the two bronchi as far as their 
entrance into the lung in a way that is not possible when they are 
situated between the spine and sternum. Calcium-bearing necrosis 
throws its characteristic shadow, and while the gland in which it 
lies is not to be outlined, from the nature of the granulation, whether 
faint and small, or large, dense and confluent, one can estimate the 
condition and lability of the lesion. The longer calcium infiltration 
has endured, the better are the chances that the lesion has been 
walled off. We have, in three jrnars observation, of cases reported 
elsewhere 1 found no evidence of reabsorption of calcium from 
glandular lesions. In several cases the shadow has become heavier 
and better delineated. Insofar as the glands are concerned, casea- 
tion if accompanied by calcium infiltration, appears to remain. 
In view of clinical and experimental evidence 8 that reabsorption of 
caseous pulmonary and glandular infiltration occurs further and 
more extended observations on calcified glandular caseation are 
desirable. 

The situation, extent and contour of the calcium-bearing glandu- 
lar lesions have been of interest. As pointed out by Opie 1 , the 
common lesion in a lymph node above the carina (Figs. 1, 7 and 
S) is almost always situated to the right of the trachea irrespective 
of the side in -which the pulmonary and intrapulmonary glandular 
lesions occur. In the oblique view, it may be seen that the calcium- 
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bearing lesions lie close to the trachea and bronchi, and ahvavs in 
our cases other than fatal infantile disease, leave a clear space 
between the posterior margin of the calcium-bearing mass and the 
spine. ' ^ 


. contour of the calcium shadow is various; rounded, oval 
irregularly nodular, pear-shaped. But in all instances verifiable 
from two angles, a contour, however hazy, is perceptible. The 
contour may, of course, be referable to lesions in one gland or in 
more than one in apposition (Fig. 7, to right of trachea), in a plane 
lying parallel to. or at various angles to the incident ray. Occa- 
sionally it is desirable to make oblique exposures at various angles 
to see the full extent of large lesions situated one behind the other 
in the line of the incident ray. 

.The oblique position used is one very similar to the left anterior 
oblique of Pritchard. 8 A good view of the trachea and bronchi is 
obtained by using a position almost half way between the postero- 
anterior and the lateral. In the more nearly lateral positions there 
tends to be superposition of the two hilum shadows and the carina 
is not seen. In the oblique position the shadow of the aorta lies 
behind that of the spine. The trachea, carina and the full extent 
of the extrapulmonary bronchi are well seen. The patient stands 
with the head slightly inclined, the left arm hanging behind the 
left hip, the leftantero-lateral chest wall against the cassette changer, 
the right forearm bent over the head, the elbow as high as possible. 
The scapula thus interferes not at all with the view of the carina 
and right bronchus. Films taken in. this position show many 
rounded and oval densities due to trunks axial to the incident ray. 
These are usually not confusing in the lower third over the heart 
shadow', but may be so just to the right of the right bronchus wdiere 
it leaves the carina. These densities, how'ever, rarely have the 
granular or stippled quality of calcium infiltration, and they change 
in quality and contour on slight rotation of the right side forward or 
backw'ard. If these shadow's due to vessels running to the apex 
prove confusing, the oblique exposures may be made with the right 
side closer to the cassette changer. The trunks then appear as 
curving or snarled ascending linear shadow's. 

Physical Signs. Our experience with physical signs in the diag- 
nosis of tracheobronchial disease has been disappointing. I ro- 
longation of the distinct w'hispered voice downward was common to 
the third, and not infrequent to the fifth dorsal spine; but. we 
w r ere unable to account for it on the basis suggested by.d Espino. 
The level to which it w r as heard often varied in the same individual 
depending on w'hether the head were erect or slightly over-extended, 
or bent forward, being lowest in the last position. Possibly this 
is due to some increased conductivity of the tissue between the 
trachea and the spine. But there w'as in our cases no definite rela- 
tion of the sign with the presence of calcium-bearing trachco- 
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bronchial glands, and, as noted above, non.e such could be seen 
extending to the spine (see Figs. 7 and S.) 

Percussion gave almost equally unsatisfactory results. There was 
no constant relation between apparent changes of percussion note 
and a demonstrable lesion. 9 It is not easy to understand how 
lesions other than the massive caseation of fatal infantile tuber- 
culosis, which alone, apart from the malignant tumors, protrudes 
materially beyond the spinal margin, could supply an anatomic 
basis for changes in percussion. The width of the mediastinal 
shadow must be considered in relation to type of chest, fat, depth 
of respiration and cardiac phase. A mediastinal shadow extending 
uniformly 1 cm. beyond the spinal margin for the length of two 
posterior interspaces has been seen in the short, thick-set build 
at about the fifteenth year. We have seen esssentially this same 
mediastinal outline both in normal noncontact children without a 
lesion and in a child with a calcium-bearing lesion 3 by 3.2 cm. 
lying behind the trachea and lapping for 1.4 cm. beyond the right 
tracheal wall. This child had been exposed to a source of infection 
for one year three years previously. 

Nor is there commonly a well-defined basis for those changes in 
percussion in the interscapular region ascribed to changes in muscle 
tone. If such changes occur and be referred to reflex effects, one 
must usually assume that caseation within a gland is the cause. For 
while caseation involving the gland capsule and spreading to the 
tracheal wall is not uncommon enough to be a postmortem rarity, 
neither is it so frequent as to be invoked as explanation in the 
average clinical case. 

Symptoms. We have not as yet been able to recognize a char- 
acteristic or definite group of symptoms due to tracheobronchial 
tuberculosis. For example, the child whose film is shown in 
I'ig. 8 looked well and gave no complaints. Malnutrition and 
fatigue occur perhaps more often in affected children than in others 
m the same environmental and sociologic status. Respiratory 
symptoms have been lacking in cases of uncomplicated tracheo- 
bronchial disease. It is essential to rule out parenchymatous infil- 
tration when cough or dyspnea is present. This requires, especially 
m young children very careful technique. Neither in postmortem 
material nor in the living have we seen evidence that tuberculous 
tracheobronchial enlargement may give rise to mechanical stenosis. 
Ihe areolar tissue about the tracheobronchial nodes and the paren- 
chyma of the lung are very much more easily displaced than the 
air-passages.. Unquestionably, extension of caseation through the 
gland capsule, if it involves the tracheal or bronchial -wall, will 
cause respiratory symptoms. But in these cases it is reasonable 
to assign them to the concomitant inflammation. Even evidence 
°l stenosis of branches of the vascular tree has been lacking. When 
this diagnosis is suggested from the prominence of trunk markings 
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arising near a calcium-bearing gland, it is well to look closely for 
infiltration in the lung supplied by the prominent branches. 
Decreased pulmonary elasticity, with consequent reduction of 
vibration set up by the pulse wave, is much more frequently a cause 
ot locally prominent trunk markings than is thickening of the trunks, 
whether by disease of the wall or by increase of content. This’ 
however, is a subject to be dealt with more fully elsewhere. 10 

Tuberculin Reaction. The quantitative tuberculin reaction is 
important at those ages at which it is most desirable to recognize 
the presence, pathologic condition and significance of tracheobron- 
chial tuberculosis. A full statement of the value of the test is given 
elsewhere 1 but certain of its correlations which are pertinent in the 
consideration of tracheobronchial tuberculosis are cited here. 


It has been found that, in the urban population studied, marked 
reactions with the lowest quantity used, 0.01 mg. 0. T., are the rule 
at maturity, but that the younger the child the more often is such 
susceptibility a result of intimate contact with an open pulmonary 
tuberculosis. And of those children having the more severe reac- 
tions, almost two-thirds showed roentgenologic evidence of the 
primary complex, in large part lesions involving the glands. From 
the other point of view, considering the group witli demonstrable 
tracheobronchial lesions, 90 per cent reacted with 0.01 mg. of 
tuberculin. These facts must be aligned with the evidence cited 
above, that only the presence of calcium infiltration allowed one to 
perceive the presence bf glandular lesions, and with the observed 
interval of over three years that usually elapsed between the onset 
of intimate exposure to a source of tubercle bacilli and demonstrable 
calcium infiltration of the glands. (Calcium commonly appears 
earlier in a parenchymal lesion.) Therefore, in infants a tuberculin 
reaction, especially if intense, is in itself an indication for the 
institution of every measure calculated to improve the child’s 
condition, and above all to prevent the lodgment of additional bacilli, 
whether a lesion can be shown or not. As stated above, tuberculous 
glandular enlargement sufficient to bulge beyond the spine shadow 
in infants is, in our experience, of fatal import. A working diagnosis 
and an urgent therapeutic indication is established by the tuber- 
culin reaction alone at this age. A marked reaction to 0.01 mg. of 
tuberculin in a child under five years is still sufficient to warrant 
therapeutic and preventive means even in the absence of demonstra- 
ble lesion. The presence of a recognizable lesion gravely emphasizes 
the danger and rarely before the fifth year will the calcium shadov 
be other than fine and presumably labile (Fig.. 9). After the hit ) 
year an intense reaction suggests an active lesion especially if t le 
calcium infiltration casts a soft shadow. 

The diagnosis in the individual of tuberculous tracheobronclna 
disease must rest on a demonstrable lesion, and a definite symptom 
complex can be discovered only' by study of cases presenting sucli 
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lesions. If diagnosis is to constitute a basis for adequate treat- 
ment, it is essential to seek out the infecting source. Intense 
tuberculin reactions in several children of the same household may 
point to an unsuspected or to an apparently arrested source of 
infection. The prevention of massive or prolonged reinfection 
is no less essential to the rational treatment of the tuberculosis of 
childhood than to any radical prophylaxis deserving the name. 
Comparisons of the incidence and intensity of tuberculin reactions 
and demonstrable lesions in contact and in noncontact families, 
point to the paramount influence of contagion on the development 
of tuberculous disease in children. There is reason to believe that 
from the latent infections of individuals heavily infected in child- 
hood develops the manifest tuberculosis of young adult life, econom- 
■ ically the most wasteful form of the disease and, in its turn, the 
prolific source of latent disease in others. 

Conclusions. 1. Study of postmortem material shows that 
calcium infiltration is the sole distinctive roentgenographic indica- 
tion of the site of a lymph node situated within the limits of the 
mediastinum. Calcium-free glands, however enlarged, fail to 
cause perceptible intensification of the mediastinal shadow. 

2. The protrusion of the mediastinal wall beyond the shadow of 
the spine and sternum by caseous lymph nodes is rare except in 
fatal infantile cases. 

3. Intrapulmonary glands must contain calcium to be recorded 
roentgenograpliically. When they are large, that part of their 
calcium-free margins which projects beyond the arterial main stem 
will be recorded by contrast with the pulmonary parenchyma. 

4. It appears that reabsorption of calcified caseous necrosis within 
lymph nodes does not occur. 

5 . Shadows simulating calcification are thrown by vessels axially 
radiated. 

6. No symptom complex has been found characteristic of tracheo- 
bronchial tuberculosis. Respiratory symptoms due to uncompli- 
cated tracheobronchial disease do not occur. 

, 1 • The quantitative tuberculin reaction gives important indica- 
tions as to the activity of the lesion in the individual. It is of unique 
Wilue in infancy. It gives indispensable information regarding the 
source of infection, ignorance of which frustrates alike treatment 
and prophylaxis of tuberculous disease at its most tractable phase. 
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of specific infectious arthritis (gonococcus, tuberculous, staphylo- 
coccus, and so forth) have not been included. 

Incidence. Chronic infectious arthritis has been by far the most 
common type of arthritis seen at the Clinic. Of all the cases of 
chronic arthritis admitted to the Clinic, 62 per cent have been of the 
infectious type. 

Sex. There were 119 females and SI males. This is in accord- 
ance, with the findings of other observers who have noted the pre- 
ponderance of chronic infectious arthritis in the female. 

Age. The average age at onset for male patients was 34.5, for 
females 35.6. The youngest patient was four years of age and the’ 
oldest was sixty-one. The incidence of the disease according to 
decades is shown in the following table: 


table i. 


Age at onset. 
1 to 10 
11 to 20 
21 to 30 
31 to 40 
41 to 50 
51 to GO 


No. of cases. 
3 

. 14 

. G2 
. 57 

. 43 

. 21 


It will be seen from this table that infectious arthritis begins most 
frequently in the third and fourth decades. This is in sharp contrast 
to the age incidence of arthritis of the menopause which occurs 
nearly always in the fifth or sixth decade. 

Races. Practically all races were represented. There was no 
evidence of any racial predisposition. 

Occupation. Most of the women were housewives. Of the 55 
males who stated their occupation 33 were engaged in indoor and 
22 in outdoor work. Infectious arthritis is apparently just as 
common in those who are sheltered as in those who are exposed. 

Weight. The average weight of the males was 150.5 pounds, of the 
females 140.1 pounds. The age, height, weight relationship was 
determined for 59 females. The average age was 34.8, the average 
height was 5 feet 3 inches, the average weight was 139.9 pounds, as 
compared with the normal weight of 132 pounds for women of this 
age and height. The same relationship was determined for 41 
males. The average age was 36.9, the average height was 5 feet 
1 inches, the average weight was 146.8 pounds, as compared with the 
normal weight of 151 pounds for men of this age and height. These 
figures are quite different from those determined for menopause 
arthritis in which the patients averaged 43 pounds overweight. 
Generally speaking, individuals afflicted with infectious arthritis 
do not display such robust good health as those with menopause 

arthritis. 

Etiology. All recent investigators of chronic infectious arthritis 
are agreed that the disease originates from some primary focus of 
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ThTfnX)' . 0ur ^investigations have led us to the same conclusion 
The foUowmg table indicates the location of the various foci of 
infection that were demonstrated: 


TABLE II. LOCATION OF FOCI OF INFECTION. 


Tonsils 

Tonsils and teeth . 
Tonsils, teeth, and cervix 
Tonsils and cervix . 
Tonsils and prostate . 
Tonsils and gall bladder 
Tonsils and colon . 
Tonsils and sinuses 
Tonsils and osteomyelitis 
Tonsils, teeth and prostate 

Teeth 

Teeth and prostate 
Teeth and pharynx 
Teeth and gall bladder 


68 Teeth and cervix 

30 Teeth and middle ear . 

6 Colon 

5 Prostate 

5 Pharynx 

2 Cervix 

2 Sinuses 

2 Middle ear 

1 Gall bladder .... 

1 Pharynx and pyelitis . 

21 Cervix, appendix and tubes 

2 Pharynx and colon 

2 Gall bladder and pharynx 

2 None found 


2 

I 

7 

5 

4 

4 

4 

1 

1 

I 

1 

1 

1 

18 


Infected tonsils were the commonest focus of infection, occurring 
either .alone or in combination with other foci in 61 per cent of the 
cases. Next in frequency were infections about the teeth. Only 
those teeth were considered as foci of infection which showed severe 
pyorrhea or apical abscesses by the Boentgen ray. The teeth 
alone or in combination with other foci were the seat of infection in 
33 per cent of the cases. 

The sinuses were diseased either alone or in combination with the 
tonsils in 6 cases. The prostate was considered the source of 
infection either alone or in association with other foci in 13 cases. 
We were particularly interested in the relationship of gall bladder 
disease to chronic arthritis. The gall bladder was infected either 
alone or in association with other foci in 6 cases. Infectious 
arthritis is probably referable to tbe gall bladder more frequently 
than is generally supposed. One of the authors has recently seen 
2 other cases of infectious arthritis in which the focus of infection 
was undoubtedly in the gall bladder. A good many of the cases of 
infectious arthritis occurring in middle-aged women without 
demonstrable foci are probably referable to infected gall bladders. 
Colitis, either of the mucous or ulcerative type, was present in 10 
cases. Judging from our own experience the intestine has been 
overstressed as a focus of infection in arthritis. The incidence o 
the rarer foci such as the middle ear, female adnexa;, and so forth, 
can be found in Table II. 

From these figures it is evident that the tonsils and teeth are by 
far the most common site of foci in infectious arthritis. I ms 
corroborates the observations of previous investigators. In tins 
connection it is interesting to note that the average age of the 
onset of arthritis in patients with infected tonsils was thirty; 
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whereas the average age of onset in those with dental infection was 
forty-two. 

Morbid Anatomy. In this series of cases there have been only 
two deaths. In neither of these cases were we able to procure 
autopsy material. From physical examination, however, and from 
a study of the radiographs it is obvious that chronic infectious 
arthritis is essentially an inflammatory and proliferative process. 
We use the term proliferative as emplo.yed by Nichols and Richard- 
son 3 to describe a pathologic change in the joint structure which is 
primarily an inflammation of the synovial membrane and the 
periarticular structures. Because of the fact that many of the 
patients were seen early before bony changes had taken place, a 
large number presented only periarticular changes which were 
apparent on physical examination and also with the Roentgen ray, 
as a diffuse swelling of the soft parts around the joint. This peri- 
articular infiltration is quite characteristic of the type of arthritis 
under discussion. Some of the more chronic cases showed bony 
changes particularly at the margins of the articulating surfaces. 
Occasionally bony spurs have been found with the Roentgen ray, 
but undoubtedly, in a large majority of the cases of infectious 
arthritis the primary change is in the synovial membrane and not 
in the articular cartilages. This is in sharp contrast with the 
degenerative type of arthritis which almost invariably begins as a 
destructive process in the bone and cartilage of the articular surfaces. 

Symptomatology. Patients with infectious arthritis often date 
the onset of their illness from some disturbance of their physical 
equilibrium such as an acute infection, exposure to cold, a surgical 
operation, or a confinement. In talcing the histories of patients 
we were interested in discovering any such predisposing factor which 
might have precipitated the arthritis. Twenty-nine patients gave a 
history of a preceding tonsillitis or sore throat; 24 had had a cold or 
influenzal attack just before the onset of arthritis; 10 others dated 
their joint symptoms from an attack of rheumatic fever. In 5 
cases, arthritis developed after a surgical operation. A large number 
of patients gave a history of exposure to cold or damp surroundings. 
In 118 cases no immediate predisposing factor was demonstrable. 

Chronic infectious arthritis is usually a polyarticular disease 
which may involve any joint in the body. It may develop suddenly 
or gradually. In the present series the onset was sudden in 119 
cases and gradual in 81 cases. When the onset is sudden the patient 
may run an irregular fever, varying from 99° to 100° or even 101°. 
lhe disease is almost always migratory in its early stages, jumping 
about from joint to joint very much like rheumatic fever. After 
several attacks however, the joints chiefly affected become perma- 
nently injured and the process takes on a chronic character. The 
following table indicates the joints first involved. 



262 


CECIL, ARCHER: CHRONIC INFECTIOUS ARTHRITIS 


TABLE III. — JOINTS INVOLVED 

Joint. 

Knee 

Shoulder 

Finger . 

Questionable 

Feet 

Wrist 

Ankle 

Back 

Elbow ; ; ; ; ; 

Hand 

Toe 

Hip ; ; ; 

. Arm 

Spine 

Heel 

Leg 

Neck 

Thigh 

Jaw 

The knees were the joints first involved in only 19 per cent of the 
cases. This is in sharp contrast with the menopause type of degen- 
erative arthritis in which the disease made its first appearance in 
tire knees in 84 per cent of the cases. 

Occasionally the disease limits itself to only one joint, but in the 
present study only 2.5 per cent of the cases were monarticular. Tlie 
number of times each joint was involved is shown in the following 
table: 


No. of times 
first involved. 

. 3S 
. 25 

. 22 
. 20 
. 16 
. 15 

. 14 

. 10 
. 9 


5 

4 

3 

3 

3 

2 

2 

1 

1 


TABLE IV.— TOTAL NUMBER OF TIMES THE VARIOUS JOINTS 
WERE INVOLVED. 


Knee 

. 128 

Finger .... 

. 102 

Shoulder .... 

87 

Wrist 

74 

Ankle 

67 

Feet 

55 

Elbow 

51 

Hand 

. 48 

Back 

. 37 

Hip 

33 

Spine 

24 


Toe 24 

Heel 18 

Knuckle IS 

Neck 15 

Arm 13 

Hebcrdcn’s nodes .... 12 

Leg 10 

' Thigh 0 

Jaw 4 

Sternoclavicular .... 2 


The knees were the most common site of involvement: they were 
mplicated in 64 per. cent of the whole series. Fingers and shoulders 
vere the next most frequently affected, 51 and 43 per cent respec- 
;ively. It is interesting to note that Hcberden’s nodes occurred 
n only 6 per cent of the cases, which is in marked^ contrast with the 
nenopause type of degenerative arthritis in which they occurred 
n 74 per cent of the series. Of the 102 cases in which the fingers 
cere involved, 5S presented the fusiform finger joint., one of the 
haracteristic features of infectious arthritis. 
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The patient with infectious arthritis is usually quite uncom- 
fortable. In most cases there is considerable pain, particularly 'on 
motion. For this reason the patient is more apt to be seen early in 
the disease than is the victim of menopause arthritis which mainfests 
itself only as a stiffness of the joints, particularly in the early stages. 
Many of the patients complain of swelling of the joints affected, 
and sometimes there is redness and heat as well. As the disease 
advances, there is considerable disability due to pain on motion and 
weakness of the muscles from disuse. Unless the disease is checked 
in its course partial or complete ankylosis may occur in one or more 
joints. 

Physical Examination. Typical cases of chronic infectious arthri- 
tis present certain constitutional signs that are striking. They are 
usually anemic, averaging about 73 per cent in hemoglobin; many 
of them appear chronically ill and undernourished; some of the 
patients present marked evidence of loss of weight, particularly 
those, in whom the disease has lasted for some time. Some of the 
early cases, however, show excellent nutrition and no anemia. 
Fever is uncommon when the cases are seen at the clinic but may be 
present at the onset of the disease. 

The examination of the tonsils is naturally of great importance. 
Infected tonsils as seen so often in young adults may be large, red, 
and full of pus . Perhaps more frequently, diseased tonsils are small, 
congested, and partially buried. This type is more common in 
adults and in early middle age. Either one of these types may con- 
tain deep crypts from which pus or cheesy exudate can be expressed. 
In these cases the fauces of the tonsils are apt to be involved in the 
infection and present a congested cyanotic appearance. In addition 
to the infection of the faucial tonsils the patient may show a granular 
pharyngitis with hypertrophy of the lymphoid tissue. 

The gums may show various grades of gingivitis. Pyorrhea may 
be mild or severe; localized or general. Apical abscesses are found 
only at the roots of dead teeth. 

The examination of the chest is usually negative. We have not 
seen a single case of infectious arthritis that could be definitely 
attributed to pulmonary infection. Examination of the heart is 
usually normal but cardiac lesions are apt to be present in those 
patients that give a history of acute' or subacute rheumatic fever. 
The abdominal findings are as a rule negative except in the small 
percentage of cases in which there is infection of the gall bladder 
or some other part of the intestinal tract. The genitourinary explor- 
ation of the male may reveal a swollen, boggy and tender prostate. 
In the female marked erosions may be found in the cervical mucosa. 

In the early stages the joints affected usually present a charac- 
teristic appearance. There is more or less swelling of the soft parts 
and the overlying skin is warm and sometimes reddened. In some 
cases there is an increase in synovial fluid. The swelling is due for 
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the most part to the outpouring of inflammatory exudate into the 
periarticular structures. Tenderness is usually present and is 
most marked on the lateral aspects of the joints. Motion either 
active or passive is painful. In the early stages there is no crepita- 
tion. 

In the later stages much of the swelling disappears. A certain 
amount of thickening may persist about the joint due to a new 
growth of fibrous tissue in this region. In the joint itself however 
the granulation tissue may become converted into adhesions which 
eventually lead to partial or complete fibrous ankylosis. In those 
cases in which proliferation of the perichondrium predominates 
bony ankylosis is apt to occur. Ankylosis is usually associated 
with considerable atrophy of the neighboring muscles. Sixteen 
of the present series showed fibrous ankylosis and 6 of the patients 
were found to have true bony ankylosis. 

In this connection it is interesting to note that the longer the 
duration of the disease the more apt are we to find ibony changes 
present. Only 23 per cent of the cases showed definite bony changes, 
and their average duration was four years, eight months three weeks, 
as contrasted with the average duration of two years, six months, 
in the cases which showed no bony changes. Swelling was present in 
51 per cent of the cases. In the patients that are seen early there 
may be no swelling or bony changes present and the disease may be 
manifested solely by subjective sensations. In these cases examina- 
tion of the joints reveals nothing abnormal except possibly slight 
tenderness on motion. Fusiform finger joints are a common finding 
in this type of arthritis and when seen are almost diagnostic. They 
occurred in 58 cases of our series. N 

Illustrative Case, The following case is a good example of chronic 
infectious arthritis: 


II. S., a man, aged thirty-eight years, whose weight was 125 
pounds and height 5 feet 7 inches, had had intermittent pains in 
the joints for the past twelve years. These pains skipped from 
joint to joint, especially in the attack which he had suffered eight 
years before and which had lasted for about one year. Ile^ has 
never had fever and never been confined to bed. At different times 
his joints have been swollen, red and hot. For the past five years 
he has had pain, swelling, and stiffness of both wrists. His condi- 
tion is stationary at present. No history of sore throats or tonsil- 
litis was elicited, but nine months prior to admission eight abscessed 
teeth were removed. Physical examination reveals a poorly 
nourished adult, male, 27 pounds underweight; considerable dental 
repair is present but no pyorrhea. The tonsils are red, ragged, anc 
contain pus. Heart and lungs are normal; abdominal examination 
negative. Prostatic examination reveals nothing abnormal; exam- 
ination of the sites of other foci is negative. Locally both wrists 
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are thickened, slightly tender and warm, and markedly restricted 
in function. Several fusiform finger joints are present. Wasser- 
mann test was negative on two occasions. Blood sugar, 115 mg., 
uric acid, 3.3 mg.; hemoglobin, 60 per cent; white blood cells, 
11,200; polymorphonuclears, 71 per cent; lymphocytes, 25 per cent. 

In this case the principal features of chronic infectious arthritis 
are present. An adult patient, considerably underweight, with 
marked anemia, gives a history of migratory involvement of the 
joints and presents upon physical examination polyarticular arthri- 
tis with swelling of the various joints and fusiform finger joints. In 
addition, foci of infection are present. 

Laboratory Findings. Bacteriology. We have had no opportunity 
to take cultures from the infected joints themselves. Cultures 
from the various foci of infection corroborate in general the work of 
previous investigators. It is interesting to note that cultures from 
infected tonsils usually yield large numbers of hemolytic strepto- 
cocci, whereas cultures from apical abscesses almost invariably 
give pure growths of Streptococcus viridans from other foci of in- 
fection either type of streptococcus may be obtained. One is forced 
to conclude from this that both Streptococcus hemolyticus and 
Streptococcus viridans can act as the etiologic agents in infectious 
arthritis. 

Serologic Diagnosis. The complement-fixation test as advocated 
by Burbank and Hadjopoulos 4 has not been employed in this 
study. We are therefore in no position to criticize it as a diagnostic 
-measure. On theoretical grounds, hoivever, it would seem to be 
open to several sources of error. In the first place the authors 
assume that every case of arthritis is infectious in origin, a point 
of view which we think is untenable. Furthermore it is quite con- 
ceivable that an individual, who at any time had had a streptococcus 
infection of whatever nature, would have streptococcus-fixing 
antibodies in his blood as a result of such infection. Since it is 
extremely difficult to rule out the history of streptococcus infection 
in any patient the value of the test even when positive is open to 
question. 

Blood Chemistry. In 14 cases the determination of the blood 
sugar was done. The average finding was 125.3 mg. which is slightly 
above the normal limit. In 16 patients the uric acid in the blood 
averaged 3.3 mg. The urea and creatinin in the blood were esti- 
mated in a few cases with negative results. 

Basal Metabolism. Seven cases had basal metabolism determi- 
nations. The findings were entirely negative. 

Diagnosis. The diagnosis of a typical case of infectious arthritis 
presents very little difficulty. The important features that differ- 
entiate this particular type from other forms of joint disease are 
file following: 

!• It is more apt to occur in young people. 
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o" rn} )e ^gratory character of the disease is characteristic. 

3. I he affected joints are usually swollen and tender. 

4. Infectious arthritis is prone to attack the metacarpophalangeal 
and proximal phalangeal joints. 

5. Foci of infection can usually be demonstrated. 

Differential Diagnosis. Infectious arthritis must be differentiated 

from subacute rheumatic fever, a distinction which is not always 
easy to make. In both conditions the patient may give a history 
of a preceding tonsillitis followed by an acute arthritis with fever 
and swelling of the joints. In rheumatic fever however, the temper- 
ature is higher, the sweating is more profuse and cardiac complica- 
tions are frequent. The therapeutic test is valuable. Treatment 
with sodium salicylate or aspirin usually gives instant relief in 
rheumatic fever. In infectious arthritis these drugs are practically 
useless. 

Menopause arthritis occurs in obese middle-aged women at or 
just after the menopause and attacks chiefly the knees and distal 
phalangeal joints. There is an absence of inflammatory swelling. 
It is not migratory and foci of infection are usually absent. It may 
be advantageous to draw a parallelism between these two outstand- 
ing types of arthritis. 


TABLE V.~ DIFFERENTIAL DIAGNOSIS. 


Average age at onset 

Weight 

Blood 

Foci of infection 
Morbid anatomy 

Joints involved 
Type 

Appearance of joints 
Special signs 
Roentgen ray 


Infectious arthritis. 
Third and fourth decades 
Normal or underweight 
Low hemoglobin 
Usually present 
Inflammatory and prolif- 
erative changes 
Any joint in body 
Migratory or progressive 
Periarticular swelling 
Fusiform finger joints 
Narrowing and clouding 
of joint space 


Menopause arthritis. 
Fifth and sixth decades 
Overweight 
Normal hemoglobin 
Usually absent 
Degenerative changes 

Chiefly knees and fingers 
Localized 
No swelling 
Hoberden’s nodes 
Lipping of bony margins 


' The specific forms of arthritis as well as morbus coxte senilis and 
senile arthritis present such characteristic features that there is 
little difficulty in distinguishing them from the infectious type. 

Treatment/ The method of procedure in the treatment of these 
cases has been: (1) The removal of all foci of infection; (2) vaccine 
therapy; (3) physiotherapy. Medicinal treatment has played 
practically no part in our therapeutic regime. _ In the clinic «c 
have not employed foreign protein therapy intravenously for 

^Tonsillectomy. Altogether So patients (42.5 per cent) m this 
series of cases were subjected at some time to tonsdleet oiny In 
9 of these the operation was performed twice. In all, J4 ton.ii 
iectomies were done. Strangely enough, 27 patients were subjected 
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to tonsillectomy before the arthritis made its appearance. In these 
cases obviously the tonsils were not the focus of infection. The 
following table shows the relationship of tonsillectomy to the dura- 
tion of the disease: 

TABLE VI.— RELATION OF TONSILLECTOMY TO DURATION OF DISEASE. 


Duration of disease.. No. of cases. 

Tonsillectomy before onset 27 

G months or less 18 

6 months to 1 year 10 

1 year to 2 years 9 

2 years and over 2G 

Relation unknown 4 

Total 94 


Nearly half .of the patients with chronic arthritis waited two years 
before having their tonsils removed. 

Teeth were extracted because of apical abscesses in 21 cases. A 
considerable number of patients were treated for pyorrhea.. Eight 
patients received prostatic massage and bladder irrigations. Five 
cases were treated for disease of the cervix. Four cases had infected 
sinuses punctured and irrigated. Only 1 gall bladder was removed 
and the middle ear received treatment in 2 cases. In a considerable 
number of cases the removal of foci was supplemented by colonic 
irrigations. 

Vaccine Therapy. Vaccine therapy was used in the treatment of 
39 cases. In only a few of the cases did this constitute the sole 
method of treatment. As a rule this form of therapy was used only 
after a thorough search for foci of infection. A polyvalent Strep- 
tococcus hemolyticus vaccine with a concentration of 4 billion 
organisms per cubic centimeter was used in 27 cases. The initial 
dose was as a rule 0.2 cc. The vaccine was administered subcu- 
taneously twice a week until ultimately the patient received 1 cc. 
at each injection. Autogenous vaccines prepared from the deep 
crypts of the tonsils -directly after their removal, were given in 7 of 
the cases. A polyvalent Streptococcus viridans vaccine was used 
m 2 cases and Bacillus coli and Staphylococcus aureus vaccines were 
used in 1 case. 

Physiotherapy. Physiotherapy was used as an adjuvant in the 
treatment of almost every case. Baking, massage and diathermy 
Were the methods of treatment most frequently employed. As a 
rule this treatment was not used during the period of active inflam- 
mation in the joints but was reserved for the resolution of exudates 
an d the restoration of function. 

Period of Observation. In this series of 200 cases, 57 patients were 
sent to the Clinic for diagnosis only; 143 received treatment. 
Of the latter group, 92 patients were under our observation for a 
period of time lasting from three months to three years. Thirty- 
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seven cases were treated less than three months and the duration 
of treatment m 14 cases is not known. 

Remits of. Treatment. The duration of the arthritis when treat- 
ment is instituted is a determining factor in the results obtained. 
In the following table this relationship is clearly brought out. 

TABLE VII. RELATION OF DURATION OF ARTHRITIS TO RESULT OF 

TREATMENT. 


Results of 

No. of 

Average duration of disease w 


cases. 

treatment started. 

Recovery , ... 

.... 20 

1 year 1 month 

Much improved . 

.... 39 

3 years 10 months 

Improved . 

.... 43 

4 years 5 months 

Unimproved . 

.... 39 

5 years 

Died 

.... 2 

1 i years and 3 months 

Total . 

. . . .143 



It is clear that results in the treatment of chronic infectious 
arthritis depend as much on the duration of the disease as they do 
upon the therapy employed. The significance of this fact has" not 
been sufficiently emphasized. It may be laid down as an axiom 
that cases seen within the first year of the disease have an excellent 
chance of recovery under suitable therapy and that cases which 
have lasted five years and over present almost insuperable difficulties 
in their treatment. It would be well for both patient and physician 
to realize that the treatment of arthritis no less than the treatment 
of tuberculosis should be instituted early in the course of the disease. 
The most painstaking search for, and removal of foci in late cases 
does not give the results that are obtained in cases that have lasted 
only six months or less. The following table shows the results of 
treatment in cases of less than six months duration: 


TABLE VIII.— RESULTS OF TREATMENT IN EARLY CASES. 

Total number of such cases 36 

Cured 10 

Much improved 

Improved 

Unimproved " 

Died 1 

It is significant that 82 per cent of these cases were either cured 
or improved while on the other hand an analysis of the unimproved 
cases shows that the average duration of the disease when treatment 
was instituted was five years. 

The duration of treatment in the unimproved cases averaged 
three months (most of them cooperated). Thirteen tonsillectomies 
were performed in this group without success. Extraction of teeth 
was done in 7 cases. Streptococcus hemolyticus vaccine was 
given in 6 cases. Prostatic massage was employed in 1 case ana 



CECIL, archer: chronic infectious arthritis 


269 


most of the patients received physiotherapy. Failure to improve 
under treatment was undoubtedly due to the long-standing processes 
in the joints and the presence of secondary foci of infection. 

Tonsillectomy. Of the 65 tonsillectomies that were done after 
the onset of arthritis only 29 were cured or showed improvement. 
It is only fair to state that 13 of the remaining 36 tonsillectomies 
were performed after the disease had been present for five years. 
In those cases in which the tonsils were the foci of infection and their 
removal was effected within the first six months of the onset of the 
arthritis our results have been uniformly good. It has been our 
experience that the full effect of tonsillectomy is not obtained until 
three to six months after operation. 

Results of Extraction of Teeth. Of the 21 cases that had extrac- 
tions done, 7 were cured, 3 much improved, 3 improved, and 8 
unimproved. Sixty-two per cent of the series were cured or im- 
proved by this method of treatment. 

Results with Vaccine . It is difficult to evaluate the role that vac- 
cine played in the treatment of these cases, as it formed only a 
part of the general therapeutic regime. Our experience with 
Streptococcus hemolyticus vaccine has not shown uniform results. 
A few of the patients have responded favorably for a short time, 
but the vaccine itself seems to have no specific action and does 
not appear to be superior to any other foreign protein in its effects. 
Autogenous vaccine has been used in only 7 cases, with apparently 
marked improvement. But as these patients had all been subjected 
to tonsillectomy before the vaccine was employed it is difficult to 
separate the effect of vaccine from the end-results of tonsillectomy. 

Rhjsiotherayy. In our experience physiotherapy (radiant heat, 
15-20 mm. ; diathermy, 20 minutes, massage and passive movements, 
when indicated) has been a valuable aid in the treatment of infectious 
arthritis. It may act favorably in two ways, first, by accelerating 
the absorption or removal of exudates, second, by hastening the 
return of function in the partially ankylosed joints. It is obviously 
not indicated until after foci of infection have been removed. 

Summary. 1. Infectious arthritis is primarily a disease of early 
adult life. 

2. The tonsils and teeth are the commonest foci of infection. 

3. In young people infected tonsils are responsible for a high 
percentage of the cases. In older patients infected teeth are more 
apt to be the etiologic factor. 

“h The pathologic changes are of a chronic inflammatory and 
proliferative character, terminating often in ankylosis and deformity. 

5- Clinically the disease manifests itself as a migratory, poly- 
articular affection of the joints characterized by swelling, pain, and 
stiffness of the parts affected. The fusiform finger joint presents 
f' lc typical picture. 
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MYOSITIS OF RECTUS ABDOMINIS MUSCLES CONTRASTED 
WITH ACUTE INTRAABDOMINAL CONDITIONS. 

- . By R. D. Leas, M.D. 

CLEVELAND, OHIO. 

(From the Department of Medicine of Lakeside Hospital and "Western Reserve 
University, Cleveland, Ohio.) 

A search of the literature on myositis of the abdominal muscles 
reveals very little which may be interpreted as a differential diag- 
nosis between this condition and those of acute intraabdominal 
origin. In this location myositis assumes considerable importance 
because of its possible confusion with suspected intraabdominal 
disease. There is a certain percentage of cases with acute abdomi- 
nal pain in which myositis is the causative factor, as shown by 
examination and the response to salicylates. The purpose of this 
paper is to review the symptoms of abdominal myositis in contrast 
to those of intraabdominal conditions and report 2 cases illustrating 
the typical syndrome. A theoretical discussion of the probable 
cause of pain in myositis and perimyositis is also given. 

The earliest and most complete consideration of myositis from 
this standpoint was given by Hoover. 1 He pointed out that an 
inflamed muscle, unlike most structures which are tested for the 
seat of pain, gives no pain on functional employment if the inflam- 
matory process is within the muscle sheath. The lack of pain on 
functional employment is explained by the structure of the muscle. 
It consists of a sheath containing a semiliquid substance in which 
pressure is transmitted equally in all directions during activation 
in the same manner as pneumatic or hydrostatic pressure. Since 
pressure is applied in this manner within the muscle sheath there 
can be no distortion of its component parts. However, v hen an 
inflamed muscle is palpated or stretched, there is distortion of its 
structure and pain results. The same principle may be illustrated 
in the case of a subcutaneous abscess. There may be pain due to 
tension on the walls of the abscess from within and to barometric 
pressure on the skin surface, but it is not nearly so intense as that 
produced by distortion of the Avails by manipulation. 
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It is to be noted that perimyositis gives pain on activation of the 
involved muscle. In such a case adhesions between the sheath and 
surrounding tissues give opportunity for distortion of the inclosed 
muscle. Friction between sheaths of contiguous muscles, the seat 
of perimyositis, may also be the cause of pain. The mechanism 
of pain production in such pathological conditions is not entirely 
clear. It cannot be due to the same sort of intense stimulation of 
nerve ending, for instance, as results from the application, of a hot 
object to the skin surface. Therefore since thermal stimuli can be 
disregarded it must in all probability be due to mechanical factors. 
A friction rub immediately suggests the movement of one roughened 
surface over the other but this alone cannot explain pain nor on 
the other hand does inflammation of the otherwise smooth surfaces 
explain it. It seems logical that as a result of inflammation there 
is a distortion of tissues resulting in compression and stretching and 
thereby irritation of nerve endings. A normal muscle may be 
stretched within limits without pain, but if a constant traction 
is maintained for a long period of time, pain results. Therefore 
it seems essential to include the time factor as well as distortion in 
the production of pain. 

There are cases of myositis in which there is complaint of some 
pain on activation, but not nearly as much as on mechanical distor- 
tion by palpation or stretching. It has been observed that such 
cases have had palpable masses in the muscle which varied in size 
from a small pea to large tumors, 5 to 6 cm. in width and extending 
transversely across the muscle. One patient had such areas in the 
upper part of both gastrocnemius groups, which were painful when 
the muscles were activated and also when at rest, but the pain was 
accentuated to a marked degree on stretching or palpation. The 
difference between such a case and one in which nodules are not 
palpable and there is no pain on activation is probably a matter 
of degree and duration of involvement. A small area of inflamed 
muscle cannot of itself produce much distortion, but a large tumor 
may so disturb the structural units of the muscle that pain becomes 
a constant symptom even when the muscle is relaxed.' When the 
shoulder, neck and back muscles are involved the problem of diag- 
nosis is much simpler than in the case of the abdominal group. The 
procedure in examining the latter group is first to palpate the abdom- 
inal wall thereby determining the presence or absence of rigidity, 
muscle spasm, and tenderness. The patient is then asked to bear 
down and the abdominal wall is palpated while under tension. If 
peritonitis is the causative factor the pain on palpation will be less 
in this than in the first procedure, and if myositis is the cause it will 
be accentuated. 

r ^ hi addition to this finding a sensory examination is of importance. 
There is never any disturbance of sensation of the skin overlying 
a muscle, the seat of myositis, but there is a change over an area of 
peritonitis. This latter fact was pointed out by Gammon 2 in 1912 
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had been only one menstrual period, but there was no history of 
exposure to venereal disease. 

Physical Examination. The temperature, pulse, and respirations 
were respectively 39.4°, 104 and 24. Both knees were swollen and 
tender with an elevation of the local temperature. Palpation of 
the relaxed abdominal wall revealed no muscle spasm and only a 
moderate degree of tenderness over the lower half of the right rectus 
muscle. However, when the muscle was stretched or activated, 
palpation gave very severe pain. There were no disturbances of 
sensation over the painful area. Rectal examination was negative. 
The cardiovascular system gave the findings of a well-established 
aortic insufficiency. 

Laboratory Findings. On admission, January 10 at noon, the 
white blood cell count was 11,900. At midnight it was 10,800, 
and at 5 a.m. the next morning 11,600. A differential blood count 
showed 80 per cent polymorphonuclear leukocytes. The urine was 
negative for blood and showed only an occasional pus cell. A 
blood culture gave no growth in forty-eight hours. 

Course. Cincoplien was begun at 6 p.m. on January 10, in doses 
of 20 gr. every three hours and discontinued when nausea and 
emesis resulted at 9 a.m., January 11, when a total of SO gr. had been 
given. The symptoms had cleared up so completely that the 
patient refused to stay longer than three and a half days, at -which 
time, however, there was no tenderness over the right rectus muscle. 
The temperature fell to normal in twelve hours and continued 
normal. 

Diagnosis. Subacute rheumatic fever, rheumatic myositis, 
chronic endocarditis with aortic insufficiency. 

Case II.— W. R., a man, aged forty-two years, six months prior 
to admission began noticing periodic attacks of dull aching pain in 
the epigastrium, not related to meals and with no associated nausea, 
emesis or eructation of gas. The appetite remained good. Two 
weeks prior to admission there was an onset of one and then peri- 
odical attacks, which involved the entire upper abdomen. On this 
occasion the pains were so severe that relief could not be secured 
without flexing the thighs on the abdomen. There was no gastro- 
intestinal disturbance of any sort, and no constipation or abnor- 
mality of stools. There was no urinary disturbance and no fever. 
Ihe patient had -worried considerably and had lost about 15 pounds. 

Past History. Entirely negative. 

Physical Examination. The temperature, pulse and respirations 
^'ere normal. The patient was lying in bed with thighs partly 
flexed on the abdomen. There was no icterus. The heart and 
lungs were normal. Abdominal examination showed no distention, 
visible peristalsis, palpable organs, tumors, or free fluid. The 
maximum points of tenderness were : (1) In the left lower quadrant 



'274' 


PRATT, MORTON: CIRCULATION IN MYXEDEMA 


at the outer border of the rectus, 3 cm. below the umbilicus; (2) 
near the costal margin in the mid portion of the rectus muscle on 
both sides. Deep pressure gave muscle spasm and some pain over 
these areas, but stretching and distortion of the activated muscle 
very severe knifelike pain. There were no sensory disturbances, 
ihe prostate was slightly enlarged, but rectal examination was 
•otherwise negative. 

Laboratory Data, Roentgen ray plates of renal and gall bladder 
regions showed no calculi. The white blood cell count was 8000. 
The urine was negative and blood plasma not icteric. 

Course. In a few hours after admission the patient was started 
on a course of cincophen, 15 gr. every three hours. Twenty-four 
hours later after 150 gr. had been given there was almost complete 
relief from abdominal pain and the patient had the first night of 
undisturbed sleep for two weeks. At this time palpation of the 
abdomen failed to elicit muscle spasm, but there was still slight 
tenderness to firm pressure, midway between the umbilicus and 
xiphoid process. Activation gave no pain, but there was slight 
pain with stretching of the muscles a slight degree. During the 
next four days 640 gr, of sodium salicylate was given and the patient 
was discharged free of symptoms and signs. 

Diagnosis. Myositis of rectus abdominis muscle. 


Summary. 1. Two cases of myositis of the abdominal muscles 
are reported. 

2. The literature on rheumatic myositis is reviewed. 

3. The points in differential diagnosis between myositis of the 
abdominal muscles and intvaabdominal conditions are contrasted. 

4. The probable cause of pain in myositis and perimyositis is 

discussed. 
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THE MANAGEMENT OF THE CIRCULATION IN MYXEDEMA. 
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Articles in the recent literature by Fahr/ Christian 1 and Wife 3 
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of heart failure which are characteristic of myxedema and which do 
not respond to digitalis and rest but are relieved by thyroid medica- 
tion. He cites a case and recommends thyroid extract for cardiac 
decompensation in myxedematous patients. Christian, stimulated 
by this article, reviewed the subject with a study of several cases 
and summarized as follows: “Patients with myxedema frequently 
have symptoms and physical signs of circulatory insufficiency. This 
whether due to thyroid J^ypofunetion or a coincidental disturbance, 
must be taken into account in planning treatment, because, when 
thyroid is given in sufficient amount to elevate metabolic rate and 
cure myxedema manifestations, increased work is thrown upon the 
heart. This burden is increased if anemia of marked degree is 
present, . To meet it the heart must be able to respond by increasing 
its work. To do so may require digitalis and other cardiac therapy 
prior to or during the giving of thyroid extract. To neglect the 
circulatory element in the treatment of the clinical situation may 
result in discomfort or disaster from circulatory failure.” Willius 
in a review of 1G2 cases thinks a definite cardiac syndrome charac- 
teristic of myxedema does not exist. 

The case which we are reporting with autopsy records and con- 
clusions may serve as a case in point and is further justified by 
adding to the literature data concerning multiple thrombus forma- 
tion in the larger bloodvessels. 

Case Report. . Mrs. G. M., housewife, aged forty-five years, widow, 
was admitted to the University Hospital (No. 18299) November 7, 
1925. During childhood she had measles and whooping cough; 
at the age of ten years she suffered an attack of typhoid fever, and 
one year later rheumatism at which time she was confined to bed 
for four months, and suffered with stiff, painful joints intermittently 
for the four years following. Her menstrual periods which began 
at the age of seventeen years had always been scanty and quite 
irregular. The last menses were in May. 

At the age of eighteen years relatives noticed she lacked ambition, 
her speech became slow, and she tired easily. Her features gradually 
changed, the face broadened, the eyes and face became puffy, the 
hair grew coarse, and the skin was thick and scaly. A hypothermia 
developed and the patient chilled easily. She could work in the 
held on a hot day quite heavily clothed without perspiring. This 
condition continued to the present time and although several doctors 
vere seen for miscellaneous ailments, none made a diagnosis of 
myxedema, and no therapy was instituted. The myxedema had 
been progressing for twenty-seven years. She more recently 
developed shortness of breath on exertion, sinking spells, and pain 
through the upper abdomen radiating to the chest and shoulders 
rather definitely, but more marked on the right. The pain was 
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paroxysmal but on account of the apathy its exact nature could not 
be determined. 

On physical examination of the patient, all the characteristic 
findings of a well-advanced case of myxedema were present and will 
not be considered in detail. The apex beat was found in the anterior 
axillary line at the sixth interspace. There was a systolic murmur 
present, best heard at the apex. The abdomen was slightly tender 
along the right postal border. The liver was barely palpable. The 
external genitalia were poorly developed and the uterus was of the 
small infantile type. The reflexes were sluggish. The blood pres- 
sure was systolic, 110; diastolic, 72; pulse rate, 72; respirations, 22; 
temperature subnormal. 

The urine was negative; blood nonprotein nitrogen, 30 mg.; 
blood sugar, 118 mg.; red blood cells, 3,700,000; hemoglobin, 70 
per cent; white blood cells, 6000; blood platelets 230,000; clotting 
time six minutes. The basal metabolic rate was — 30. The 
Roentgen ray examination of the teeth showed deep pyorrhea with 
some bone absorption. The heart shadow was enlarged 4 + to the 
left and right and the gastrointestinal radiograms were negative. 

A diagnosis of myxedema and cardiac hypertrophy with slight 
decompensation was made, and on November 10 the patient was 
put on a beginning dose of thyroid ( 5 gr., t. i. d.) put to bed, and 
kept under close observation. On the fifth day, in spite of the 
complete rest, it was evident that the decompensation was increasing 
and edema appeared over the sacrfim. The thyroid extract was 
decreased to gr. i, t. i. d. The signs of hypothyroidism became 
less marked. The heart action seemed better and the edema had 
disappeared from the sacrum. November 21, the thyroid was 
increased to gr. ii, t. i. d. On November 26, the patient complained 
of pain in the left side of the neck. An examination revealed a 
thrombus in the left external jugular vein extending upward for 
about an inch. The temperature was normal. Several days later 
the left forearm and hand became numb, cold, bluish and very 
painful. The pulse could not be felt at the wrist but was present 
in the brachial artery. A line of demarcation had formed about 
midway up the forearm. The temperature was normal ; white blood 
count 15,800; the blood cultures repeatedly were negative. Decem- 
ber 2 the patient had a slight febrile reaction (100° ), the respirations 
were increased and on examination of the left lung revealed rales 
and evidences of consolidation in the right lower lobe. The thyroid 
medication had, of course, been stopped and digitalis therapy insti- 
tuted. The lung lesion gradually cleared up. A dry gangrene 
with a definite line of demarcation 4 inches below the elbow had 
developed in the left forearm. On December 8, there was a left 
femoral thrombosis followed the next day by a right femoral throm- 
bosis, and on December 10 a thrombosis of the superficial \eins on 
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the medial aspect on the right arm, and in the right external jugular 
which receded in a few days. By December 26 the jugular veins 
had softened, the swelling left the legs, and the general condition 
was much better, and the left arm was amputated by Dr. Jonas just 
below the elbow under local anesthesia. The stump healed slowly. 

The patient remained in the hospital until her death from cardiac 
failure April 24, 1926. During this time she became markedly 
decompensated with the slightest effort, or with the institution of 
thyroid therapy which would be started at intervals and on account 
of the increase in cardiac symptoms would be discontinued. 

Autopsy. An extract of the autopsy record made by Dr. Miller 
of the pathology department is as follows: 

The body is that of a well-nourished and fairly well-developed 
white woman. The hair is thin, dry, and coarse and the skin over 
the entire body is thick, dry and scaly. There is no hair in the 
axilla or pubic regions. The left arm has been amputated just below 
the elbow and the stump is well healed. The right lower extremity 
is swollen. The teeth are separated. 

Grossly the thyroid weighs 9 gm. and is of the consistency of con- 
nective tissue. The sectioned surface reveals small irregular masses 
of mahogany-brown tissue. The connective tissue of the neck and 
the vascular compartments of each side are firm and dense. Both 
external jugulars are thrombosed but soft and pliable. The internal 
jugulars and carotid arteries are patent. There is an old, firm 
thrombus in the left brachial artery about 6 cm. from the stump. 
The veins of the left arm are patent. 

The heart weighs 475 gm. The right auricle is filled by an old 
brownish-colored pliable clot. There is a large mural thrombus in 
the tip of the left ventricle. The coronary vessels are sclerosed 
and almost occluded near their orifices. The larger branches, 
however, are free from thickening and other signs of sclerosis. The 
right ventricle is about twice normal thickness. The endocardium 
is thickened and light colored. That of the left ventricle is unusually 
firm and thick, and in underlaid by a light-colored, firm zone of 
muscle tissue. 

Microscopically, the sections of the veins show them to be filled 
with organized and canalized thrombi. There is considerable dam- 
age to the wall of the vein and the perivenous tissue scarred. The 
thrombus of the brachial artery is organized and canalized. There 
are no signs of infection in the arterial wall. The mural thrombi 
of the heart are partially organized. There is necrobiosis of the 
heart muscle near the endocardium of the left ventricle. Connec- 
tive tissue is increased, dense and hyalinized. There is no sclerosis 
of the branches of the coronary vessels. -The aorta and large 
vessels contain typical changes of arteriosclerosis, senile type. The 
thyroid is almost completely destroyed by slowly progressing, 
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destructive change. The colloid is small in amount and that present 
is coarsely granular, and being attacked by phagocytes. There are 
only a few nests of acini composed of large epithelial cells with 
dense nuclei. The cytoplasm takes a dense eosin stain. The 
acini apparently shrink in size, the cells become deranged, degen- 
erated and die. ' At the periphery of the small epithelial masses 
there is a dense leukocytic infiltration in which lymphocytes are 
arranged in follicle formation. Beyond this zone of the gland is old, 
dense, connective tissue in which there are a few infiltrating leuko- 
cytes ^ of all types. Sections of all viscera show many masses of 
streptococci filling small arterioles. There is no reaction around 
them. 

The section of the skin contains one hair and no sebaceous glands. 
The sweat glands are small and atrophic. The corium stains faintly 
and is edematous. The arterioles of the skin are thick and vacuolated. 
There is a diffuse and moderate infiltration by leukocytes, most of 
which are polymorphonuclear. 

Conclusions. It is quite evident that thyroid medication used in 
the treatment of myxedema in sufficient dosage to cure myxedema 
manifestations and raise metabolism will throw sufficient strain on 
the circulation to increase a cardiac decompensation. We think 
the damaged heart should be built up with cardiac therapy before 
thyroid extract is administered. 

In the case reported the changes in the heart muscle are believed 
to be the result of coronary sclerosis. In this instance the sclerosis 
is in the main branches only. In spite of the attack of rheumatic 
fever at the age of eleven no active heart lesion of rheumatic fever 
was found, and the principle tissue changes of the heart do not 
suggest it. The sclerosis may be due directly to thyroid insufficiency. 

The mural thrombi are the result of myocardial and endocardial 
damage. The thrombus in the brachial artery is the result of an 
embolism from the mural thrombi with the following organization 
and canalization. The venous thrombi are not explained. They 
may be due to a slowing of the circulation and, as is commonly 
the case, form in larger vessels due to eddying of the blood at the 
■periphery. In the literature, the external jugular veins are the 
usual site of formation of this type of thrombus. The damage to 
the venous walls may be interpreted as the result of infection, but it 
may also be the result of the reaction accompanying thrombosis. 
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STUDIES IN URTICARIA. I. WHEAL PRODUCTION THROUGH 
INTERNAL CHANNELS. 

By Abraham Walker, ML)., 

AND 

Matthew Walzer, MD., 

NEW YORK CITY. 

(From the Department of Bacteriology and Immunology, Division of Immunology, 
Cornell University Medical College, and the New York Hospital, and from 
the Jewish Hospital of Brooklyn.) 


Introduction. It is now universally accepted that the wheal, the 
clinical manifestation of urticaria, is an affection of the skin, medi- 
ated by principles derived from two different sources, external or 
local, and internal or constitutional. Wheals of the former group 
are produced by the bites or stings of various insects, and by various 
physical, chemical, or traumatic agents. Among the internal or 
constitutional causes may be mentioned hypersensitiveness to foods, 
drugs, and sera, intoxications, infections, metabolic and nervous 
disturbances, etc. 

Up to the present time, the wheal of external origin has been the 
basis of investigation in most of the experimental studies of the 
skin manifestations of urticaria. Wheals have been produced 
locally on the skin, by applications of various physical, mechanical, 
and chemical agents, and also by intradermal injections of various 
substances. Probably the earliest record of such work is that of 
Philippson . 1 Working both on animal and human skins, he pro- 
duced wheals with morphin, codein, peptone, and so forth, which he 
inserted into the skin by means of fine capillary tubes. His work 
was confirmed by Torok and Hari 2 who used, in addition, a number 
of other drugs. . Jadassohn and Rothe 3 experimented with morphin 
wheals produced by the scarification method. Eppinger , 4 using 
the same technique, was the first to employ histamin in the produc- 
tion of wheals. Sollmann and Pilcher , 6 by means of the scarifica- 
tion and mucuna* methods, produced wheals with a number of 
drugs, including histamin, morphin, peptone, and so forth. Lewis 
and Grant 6 made an admirable study of wheals produced by pricking 
the skin upon which a drop of histamin solution had been placed. 

The intradermic method of 'wheal production was adopted by 
Pilcher and Sollmann 7 in their study of morphin wheals. They 
concluded that race (white or black), age, and sex, did not influence 

* Mucuna (“Cowhage;” “Cowitch”) consists of the fine stiff hairs of a leguminous 
seed pod. When gently rubbed on the skin, pruritus with or without erythema is 
Produced. Rubbing the solution of the drug on this area results in the formation of a 
"•heal. 
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either the size or severity of the reaction. Pilcher 8 studied wheal 
formation by the intradermal injection of codein in a series of infants 
vith nephritis, cardiac compensation, leukemia, cretinism, myx- 
edema, scleroderma, and 9 in rickets and spasmophilia. Except in 
edematous and sclerotic skins, the wheals did not vary. 

Mechanical and physical agents, such as stroking, heat, puncture, 
scratching, suction, and so forth, were employed for wheal produc- 
tion by Ebbecke , 10 Lewis , 11 and Lewis and Grant . 6 These workers 
not only produced wheals, but made some interesting observations 
on certain physiologic factors affecting the wheal in its formation. 

It is to be noted, therefore, that up to the present writing, all 
investigators have produced wheals by the direct application to or 
into the skin of various agents, either chemical, physical, or mechan- 
ical. .The experimental production of wheals through internal 
channels had not, as yet, been accomplished. The writers have, 
however, devised a technique, based on an immunologic principle, 
by which such wheals may now be produced at will, on the skin of 
almost any individual. The mechanism of this reaction, it is 
believed, simulates that of an urticaria of internal origin. It is 
probably a reproduction of wheal formation as it occurs in urticaria 
due to food hypersensitiveness, the type most commonly encountered 
by the clinician. 

Immunologic procedures for wheal production have not previously 
been employed to any considerable extent in the experimental study 
of urticaria. The reactions described by Duke 12 can hardly be 
considered of such nature, since they are the result of the direct 
action of physical agents, such as light, heat, cold, freezing, and so 
forth, on a sensitive skin. The usual skin tests for hypersensitive- 
ness, which are now generally employed, either with the scratch 
or intradermal method, also furnish wheals of external origin, but 
necessitate for their production an additional constitutional factor 
in the form of skin hypersensitiveness. This immunologic method 
of wheal production, however, has not been extensively utilized in 
urticarial studies. 

The immunologic principle on which this investigation is based is 
an outgrowth of the work of Prausnitz and Iviistner , 13 De Bescbe , 1 
Coca and Grove 15 and others. These workers have .shown that an 
intradermal injection of certain hypersensitive patients’ sera into 
the skin of almost any individual, temporarily sensitizes that site 
to the same substance to which the patient is sensitive. A positive 
reaction, a wheal, can be elicited by the intracutaneous test of these 

sites with the offending substances. 

It was while working on one of the phases of tins question tJia 
one of the writers (M. W .) 15 found the basis for the present study. 
It was observed that, with the sera of certain food-sensitive patients, 
the positive skin reaction, the wheal, could also be elicited a a 
passively sensitized site in most individuals by the ingestion o ic 
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offending food . 17 In other words, by injecting certain hypersensi- 
tive patients’ sera into the skin of the average individual, and, under 
proper conditions, feeding him the specific offending food, a wheal 
can be elicited at the sensitized site. 

This specific wheal-inducing property is not present in the sera 
of all hypersensitive patients. To date, only four such sera have 
been found. These were obtained from patients who give very 
marked skin reactions to certain foods by dermal testing, and clini- 
cally manifest their sensitivity by asthma and skin lesions. The 
history of two of these patients is here submitted. 

Case I.— M. TC. is a male child, aged two and a half years. The 
father has asthma. The child has had asthma since he was one 
and a half years of age, and has had “eczema” or “hives” more or 
less constantly since he was three weeks old, but is worse in the 
summer. The asthma attacks occurred at least once a month, 
lasting two or three days, preceded and accompanied by coryza 
and rhinitis. During the attacks the skin condition became much 
worse and the body was covered with a diffuse erythema, wheals, 
and circumscribed edematous areas, and was markedly pruriginous. 
Between the attacks, the child showed a generalized eruption of 
numerous discrete pinhead to pea-size pink papules, many with 
scratched off tops. Some were secondarily infected from scratching. 

On direct skin testing, positive reactions were obtained with 
cereals, egg, chicken, lamb, mustard, flaxseed and nuts. Of these 
the egg reaction was found to be the most significant. The serum 
of this case was the one employed in the subsequent studies of 
wheal production by egg ingestion. 

Case II.-J. M. is a female child, aged five years. There was 
no family history of hypersensitiveness. She was breast-fed, 
and at three months of age,, developed “eczema” of the face, which 
lasted about three months. It promptly cleared up following local 
treatment and the elimination of fish, sweets, cream and chocolate 
from her mother’s diet. When tlie child was about a year old, her 
mother noticed' that mere contact of the child with fish produced a 
violent attack of urticaria. Fish in every form was therefore 
excluded from the diet. Asthma developed about two years ago, 
but attacks have been at long intervals, and usually' following an 
acute bronchitis. 

Oil direct skin testing, the patient gave very marked positive 
reactions to all fish and shell fish. The serum of this case was the 
one employed in the subsequent studies of wheal production by 
the ingestion of fish. 

Technique. 1 . Preparation of the Serum. To obtain serum, vein 
puncture is employed, under the usual aseptic precautions. The 
blood is drawn and mixed with a sterile citrate solution, to yield a 

vol. 173, no. 2 — rnnuoARV, 1927 10 
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final 1 per cent concentration of the citrate. Instead of the nitrated 
solution, the blood may be defibrinated by whipping. After it is 
rapidly centrifuged, the serum is removed, and then passed through 
a iierkefeld filter for sterilization. The serum so obtained may be 
used in full strength or in various dilutions. If bottled under sterile 
precautions (without preservative) and kept in the ice box, it 
retains its potency for more than six months. 

. 2 - Local Passive Sensitization of the Normal Skin. The skin 
site on the subject chosen for study is cleansed with alcohol, and 
"air to f cc. of the sensitive serum, concentrated or in dilution, is in- 
jected intradermally, with the technique employed in the usual intra- 
dermal skin tests. Sufficient time is then allowed to elapse for 
complete disappearance of all signs of irritation, resulting from the 
trauma of the injection. A control, by the intradermal injection of 
any serum not sensitive to the specific offending food, may be 
employed on another site, using the same technique. It is important 
that the food with which the subject is to be tested should be 
excluded from his diet on the day of sensitization. 

3. Induction of the Wheal. The wheal is induced by feeding the 
specific offending food. This is best accomplished after an abstin- 
ence from food for a period of six to eight hours, and is therefore 
usually most convenient in the morning, the subject having been 
locally sensitized on the previous day. 

The offending food should be taken raw. With the egg serum, 
one egg, well-beaten, slightly flavored to taste, is usually employed. 
With the fish serum, about 50 gm. of raw salted herring is ingested. 
Changing the nature of the food by heating, boiling, baking, canning, 
and so forth, may diminish or prevent the reaction. 

Within three minutes to two hours after eating the offending 
food, a wheal, the typical characteristic phenomenon of urticaria, 
forms at- the sensitized site. Pruritus is usually the first symptom, 
soon followed by an erythema, and then the edematous wheal 
gradually develops. The time of onset, size, and intensity of the 
reaction is variable with the individual, and depends upon several 
factors, the chief ones of which are: (1) The amount, dilution, and 
nature of the sensitizing serum employed; (2) the ability of the 
subject to accept passive transfer of local sensitivity (about 90 per 
cent of normal individuals; 17 (3) the ability of the subject to absorb 
certain incompletely digested or raw proteins^ from the digestive 
tract (about 90 per cent of normal individuals 1 ')- . 

The reaction is a specific one. It develops only at the passively 
sensitized site, and only after the ingestion of the specific offending 
food. One wheal formation usually completely desensitizes the si e. 
All control sites sensitized at the same time with other sera remain 
unaltered. Passively induced local sensitivity may persist from 
several days to a month of more 15 provided the offending food is 
excluded from the diet. 
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The reaction has been elicited in more than 90 per cent of over 
100 subjects tested to date. The complete reaction, with all its 
variations in time of appearance, size, intensity, duration, and all 
other factors concerned in its development, both in normal and 
abnormal skins, will be the subject of subsequent communications. 
The reaction as an index to specific protein absorption is also being 
investigated, and these results will be published at some future date. 

Discussion. The technique, which has just been described, 
involves an entirely new principle for wheal production in the study 
of urticaria. It reproduces at will, in almost any individual, the 
wheal of a constitutional urticaria in a natural way. The factor 
which induces the formation of the wheal gains access to the sensi- 
tized site in its natural form, and through natural channels. 

The complete unaltered development of the wheal may be 
studied in its progressive stages from its onset with pruritus, then 
erythema, and finally, wheal, together with its retrogressive changes 
to normal. There are no local traumatic changes at the sensitized 
site immediately preceding the reaction, which may mask the 
early symptoms of the developing wheal. Local sensitization may be 
performed days or weeks before the offending food is eaten, so that 
any slight traumatic changes that may be produced at the localized 
site by sensitization have completely disappeared before the wheal 
is produced. This is in contrast with the older methods, which 
depend on some form of immediate and local excitation for wheal 
production. 

Another advantage of the technique presented is the fact that 
it is harmless. With it, any number of wheals may be produced 
simultaneously on one subject. In the thousands of times that 
wheals have been produced in more than a hundred subjects irre- 
spective of age, even in infants, there have been no mishaps or 
untoward results. This method eliminates the dangers of cumula- 
tive action or intoxication which accompany the use of powerful 
agents, such as morphin, histamin, and so forth in wheal production. 
It also makes unnecessary the employment of hypersensitive 
patients as subjects— a procedure which is always accompanied 
by the possibility of a constitutional reaction when the patient is 
tested with the specific offending antigen. 

The single disadvantage in the entire procedure is the difficulty 
m finding the serum. Once the proper patient has been secured, 
however, serum may be taken from time to time and a generous 
supply assured. 

Summary. 1. A summary of the previous work on experimental 
urticaria is presented, showing that all previous methods of wheal 
production employed various physical, mechanical, and chemical 
agents, locally applied, to produce a wheal. 

2. A new technique for wheal production, based on immunological 
principles, is herewith presented. After passive sensitization of the 
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normal skm by the injection of serum from a hypersensitive patient, 
the wheal is produced at the site of injection by feeding the specific 
offending food. 

3, The reaction is of internal origin, and results in a wheal which, 
to all appearances, simulates that of a constitutional urticaria. 

4, Other advantages of this method of wheal production over 
those previously employed are presented and discussed. 

For assistance in obtaining much of the above information, the 
writers are indebted to their colleagues, M. Brunner, H. Sussman, 

S. J. Wilson and S. Kramer. 
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Goiter and Other Diseases of the Thyroid Gland. By 

Arnold S. Jackson, M.D., of the Jackson Clinic, Madison, Wis. 

Pp. 300; 152 illustrations. New York: Paul B. Hoeber, Inc., 

1926. Price, $10.00. 

The author of this book, a devout follower of the Mayo Clinic 
School, has presented a treatise on the subject of diseases of the 
thyroid gland for the practising physician and particularly for the 
surgeon, based upon experience gained in the treatment of a large 
series of cases. The book is written almost in the semiconversa- 
tional style of a surgical clinic, and is characterized by straight- 
forward statements on diagnosis and treatment, in which indica- 
tions for and against the use of iodin figure quite prominently. A 
simple working classification of diseases of the thyroid is presented 
in which the relatively new concept of “iodin hyperthyroidism” is 
given an important place. 

Although it is primarily intended to be a practical treatise on 
diagnosis and treatment, one wonders whether in attempting to 
attain this difficult ideal the author has not been a trifle too didactic. 
Another criticism which might be raised is the relatively small 
space allotted to some of the important aspects of the normal gland. 
Por instance, that very slightly over a single page should be allotted 
(in a work of about 300 pages) to the subject of the normal histology 
°f the gland, seems a trifle scant; if we bear in mind the warning 
which Virchow expressed many years ago, and which indeed has 
been well borne out, that in order to gain a true conception of the 
structure of pathological lesions of the thyroid, the extreme lability 
of structure of the normal gland should be emphasized. 

The book is, however, an important and useful publication and 
will undoubtedlv fulfil the purpose for which it was written. 

J. P. 


Surgical Anatomy of the Human Body. Vol. I. By John B. 
Beaver, M.D., Sc.D., LL.D., F.A.C.S. Second edition. Three 
volumes. Pp. 551; 124 illustrations. Philadelphia, P. Blakis- 
ton’s Son & Co., '1926. Price $12.00 each volume. 

This, the second edition of Surgical Anatomy should warrant as 
great a reception as was given the first. The character of the 
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subject matter is such as to demand accuracy in description and 
detail, which accuracy is easily checked up by comparison with the 
standard works on anatomy. In this respect the book is beyond 
reproach. The illustrations are excellent, beautifully finished and 
serve as accurate reproductions. The fact that they are relief 
in character adds much to their value. The work is well edited, 
and the diction does much to relieve the reader from stereotyped 
style so commonly seen in books of this sort. 

The author very properly in his preface gives unstinted praise 
to those who helped in the production of this work, a credit to all 
concerned. 

The volume is attractively prepared with a splendid quality of 
paper and a good binding. E. E. 


Modern Methods of Feeding in Infancy and Childhood. By 
Donald Paterson, B.A., M.B. (Edin.), M.C.R.P. (Lond.), 
Physician to Out-patient Department, Hospital for Sick Chil- 
dren, and Physician to the Infants’ Hospital, Westminster; and J. 
Forest Smith, M.C.R.P. (Lond.), First Assistant to the Clinical 
Unit, St. Thomas’ Hospital, and late John and Temple Fellow 
in Diseases of Children, St. Thomas’ Hospital. Pp. 106; tables 
in text. New York: Paul B. Hoeber, Inc., 1926. 

This is a monograph on infant feeding adapted for ready use by 
the general practitioner. Breast feeding is admirably considered, 
in its normal management and in the surmounting of the difficulties 
which arise in many cases. Artificial feeding is discussed according 
to accepted present-day ideas. The authors give more attention 
to prepared milks and proprietary foods than do most American 
writers. The use of special formulas, such as lactic acid milk, 
protein milk, thick cereal mixtures and butter-flour soups deserves 
more detailed discussion. J- S. 


The Diabetic Life: Its Control by Diet and Insulin. By 
11 D. Lawrence, M.A., M.D., Chemical Pathologist and Lec- 
turer in Chemical Pathology, King's College Hospital. Second 
edition. Pp. 167; 11 illustrations. Philadelphia: P. Biakistons 
Son & Co., 1926. Price, S2.50. 

Of the various small diabetic manuals intended for both doctor 
and patient which have appeared in the Inst few years, tins lit : c 
volume is the best that has come to our attention, there is mm 
in it that may be difficult for the patient to grasp at the first reading, 
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but the practitioner will find it all the more valuable. The only 
objection that occurs to a conservative is that the ration unit used 
in the working diet is rather high in fat, having a ketogenic-anti- 
ketogenic ratio of 1.62, as opposed to 1.5 top limit, as advised by 
Woodyatt. The popularity of the book is attested by the call for a 
second edition within a year of the first, R. K. 


Brain and Heart.— By Giulio Fano, of the Royal University of 

Rome; translated by Helen Ingleby. Pp. 142; 19 illustrations. 

New York: Oxford University Press, American Branch, 1926. 

Brain and Heart, a small volume, is a collection of lectures which 
were given before students who desired to learn, of the author’s 
investigations and scientific views. Because of this request, the 
style is almost autobiographical and is charmingly so. 

The subject matter is concerned with discussions of “living 
matter,” “some relations between inhibition and will” and “excita- 
bility and automatism.” Interspersed among statements of scien- 
tific view's, or of experimental data, are remarks so characteristic 
that one gains a conception of personality, a scientist, an artist, a 
man of letters. The translator has succeeded remarkably well in 
maintaining this personality as u r ell as translating the facts, none 
of which are essentially new. J. S. 


Pathology and Treatment of the Inflammatory Diseases of 
the Nasal Accessory Sinuses. By Dr. M. I-Iajek, of the 
University of Vienna. Translated by Dr. Joseph D. Heiter 
and Dr. French K. Hansel. Fifth edition; first English trans- 
lation; two volumes. Pp. 701, 186 illustrations. St. Louis: C. 
y. Mosby Company, 1926. Price, $17.00. 

It is strange that this piece of work should have passed through 
four editions before being translated into English. The author, 
who v r as one of the pioneers in the field of sinus conditions, is the 
head of a Vienna clinic of world-wide reputation. Practically all 
English works on the subject have been greatly influenced by the 
observations of this clinic. 

The present work of twrn volumes contains nothing new to the 
.student of accessory sinus conditions, but covers the anatomy, 
pathology and surgery of these regions in detail. The anatomic 
studies which are so important to the rhinologist are especially good 
and arc accompanied by an adequate number of illustrations. ' From 
the standpoint of pathology, the sjanptom complexes of the diseased 
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sinus conditions are well presented, as well as the gross morbid 
anatomy, I he reports on microscopic studies of pathologic tissues 
are, however, rather meager, a feature which this work has in 
common with most other books on this subject. All the surgical 
procedures used today in the treatment of diseased sinuses are 
mentioned and their relative values stated. The large surgical 
experience of the author makes this portion of the book especially 
worth while. TV ti 


A Practice of Physiotherapy. By C. M. Sampson, M.D. Pp. 

020; 146 illustrations. St. Louis: The C. V. Mushy Company, 

1926. Price, §10.00. 

This book is based on the author’s previous work, Physiotherapy 
Technic, and is, like it, a very valuable contribution to the literature 
on physiotherapy. In addition to an excellent description of the 
physics and technic of the various applications, there is in this new 
volume much valuable information as to their use in a vast number 
of individual pathological conditions. The nature of the case and 
the aim of the treatment are constantly kept in mind. Description 
of apparatus and useful advice as to its proper care is also given. 

The chapters on high frequency and actinotherapy are particu- 
larly well written, while altogether too small a space is devoted to 
those on massage and hydrotherapy to make them of much instruc- 
tive value. J. N. 


Principles of Diagnosis and Treatment in Heart Affections. 
By Sir James Mackenzie, M.D., F.R.S., F.R.C.P., LL.D., 
Director of St. Andrews Institute for Clinical Research; Con- 
sulting Physician to the London Hospital, and James Ork, M.B., 
Ch.B., Physician to the St. Andrews Institute for Clinical 
Research. Third edition. New York: Oxford University Press, 
American Branch, 1926. Price, §3.50, 

Intended originally as postgraduate lectures, the contents of 
this book were changed through war exigencies into a statement of 
recent advances in cardiology for the general practitioner. the 
author’s increasing insistence on the proper study of function and 
his development of the clinical applications of the principle of t he 
reflex arc receive sympathetic attention in Dr. On s revision. 1 no 
four- parts of the' book (heart failure, disorders of mechanism, 
other heart affections and prognosis and treatment) summarize the 
teaching of the longer book, Diseases of the Heart (rule Am. ■■ - _ L 
Sci., 1026, 171, 593). Jv ’ 
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An Experimental Study of the Synovial Fluid of Patients with Arthritis 
and Syphilis, — It is extremely difficult in the syphilitic to determine if 
an arthritis is the result of a syphilitic process or whether it is due to 
some other factor. Chesney, Kemp and Baetjer (J. Clin. Invest., 
1926, 3, 131) undertook to ascertain if there were any characteristic 
changes of the joint fluid or any characteristic roentgenologic mani- 
festations which would aid in the diagnosis of these lesions and, lastly, 
they endeavored to recover the specific organism, Spirochceta pallida, 
from the synovial fluid. They conclude that in its response to treat- 
ment the arthritis was syphilitic in origin in 5 cases. From tire synovial 
fluid of 3 of these 5 patients strains of Spiroelneta pallida which were 
virulent for rabbits were obtained by inoculation of animals of that 
species. In 4 of the 5 patients with syphilitic arthritis the fluid from the 
joint showed a relatively high percentage of lymphocytes and mononu- 
clear cells combined. No significant roentgenologic changes were noted. 

Angina Agranulocytotica.— Roch and Mozer ( Pressc med., 1926, 74, 
1171) discuss the interesting condition which has recently been described 
by Schulz and about which but little has appeared in American litera- 
ture. The condition of agranulocytotic angina most often occurs in 
women of middle age and is characterized by sudden onset, a grave 
infectious state, marked angina, frequently so severe as to be mistaken 
for diphtheria, and the all-important examination of blood which shows 
a considerable and marked diminution in the number of white blood 
cells, more especially of the granular, or polymorphonuclear cells. 
The lymphocytes and the monocytes in general are but little affected 
b.V this condition. The same statement applies to the red blood cells. 
The blood platelets also remain normal. In discussing tire differential 
diagnosis the authors dismiss the possibility of mistaking the condition 
for almost any other condition associated with the same clinical syn- 
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drome by stating that septicemia, benzol poisoning, the leukemias and 
other similar conditions are not accompanied by such a pronounced 
all in the white blood cells. Somewhat more difficult may be 
diagnosis of arrested acute leukemia in the aleukemic phase and aplastic 

nP? f mia ' v \ S ° f lnteres , t to n ? te the variety of changes in tlie blood 
pictures which occur with septic conditions of the mouth. 

A Study of Sprue and Addisonian Anemia. -Newham, Morris and 
Manson-Bahr {Lancet, 1926, 211, 269) present as a clinical study 90 
cases of sprue which have been treated in the Hospital for Tropical 
Diseases, London, in the five-year period, beginning in 1920. The 
subject is presented from two points of view, from that of the clinician 
and that of the hematologist, and the subjective and objective symp- 
toms of this condition are contrasted with those of pernicious anemia 
in the first part of the paper, while in the second portion the blood 
changes receive the same consideration. It is in the latter part of the 
paper that the newest material is presented. An extremely careful 
study of the blood in 12 cases of sprue is recorded, including hemoglobin 
estimations, count of the red cells and the white cells, estimation of the 
number of nucleated red cells, and the morphology of the erythrocytes. 
In addition to these usual studies, they have made Price-Jones curves of 
the red cells, studied the cholesterol content of the blood, studied the 
blood grouping in different cases and applied the van den Bergh reac- 
tion to the blood serum. The usual blood counts show that it is very 
hard indeed to make a differential diagnosis of these two conditions 
by the hematologist. A study of the red blood cell size and of the 
Price-Jones curves shows the close resemblance to those seen in perni- 
cious anemia, with the exception that there is not such a marked varia- 
tion in the size of the erythrocytes in the former as there is in the 
latter condition. The cholesterol content of the blood in both condi- 
tions shows that there is nothing to be gained from the viewpoint of 
differential diagnosis, as both of the two conditions show that there is a 
hypocholesterolemia. The anemia of sprue follows closely the behavior 
of pernicious anemia blood as applied to the van den Bergh reaction. 
The authors conclude that the two conditions are produced by two 
different and definitely opposite etiologic agents; that the anemia which 
accompanies the two diseases is almost identical but that the symptoms 
and physical signs vary considerably. They state dogmatically that 
the anemia does not indicate a similar or even allied etiology, despite 
the almost identical blood picture nor do they show by a statistical 
study that there is any very marked difference in the symptoms of the 
two conditions. The only definite evidence that they give that the 
two lesions are dissimilar is in the statement that of the 90 cases, a 
the patients had been in the tropics, although they add parenthetically 
that in 10 patients the disease had not developed until the return of the 
individual to Great Britain. In this country it is considered nov that 
sprue is not essentially a disease of the tropics, but may occur in su >- 
tropical and temperate climates, so that their pos. ive statement that 
all these cases occurred in the tropics and did not occur in England 
probably would have very much less weight in tins count rv as ; proo 
of the duality of pernicious anemia and sprue than would be attached 
to such a statement in England. 
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Arthroplasty of the Hip.— Baer ( J . Bone and Joint Surg., 1926, 8, 
769) writes that arthroplasty for the production of motion in certain 
joints and under certain conditions has taken its place in surgery as a 
definite procedure. Arthroplasty for ankylosis of the jaw is an opera- 
tive procedure as permanent and exact as is the operation of append- 
ectomy. Next to the jaw, arthroplasty of the hip has made the greatest 
strides and is well on its way of taking its place as a recognized surgical 
procedure. The author feels that arthroplasty of the hip for gonor- 
rheal arthritis is not only a proper procedure, but it almost assures the 
patient of good motion in the hip. He would not hesitate to recom- 
mend such procedure to any patient applying for relief. The results 
of arthroplasty in traumatic ankylosis of the hip are very gratifying. 
Prognosis in septic infection of the hip should be far more guarded. 
It is difficult to tell what changes have been made in the human body 
by the previous continuous suppuration. Here one is dealing with 
latent fire. In tuberculous arthritis caution should be the motto. 
Opinion is generally against an arthroplasty. In some adults, appar- 
ently cured, but with exacerbation of fluid in the joint and its conse- 
quent disability, good results may be obtained. In arthritis deformans 
the procedure should not be used. 


Giant-cell Tumor of Bone.— Goforth (Arch. Surg., 1926, 13, 846) 
says that tire known behavior of the giant-cell tumor warrants its being 
classified as a true neoplasm. The giant-cell tumors constitute a series. 
Those at the lower end of the scale possess relatively adult fibrous 
stromas and are essentially benign. Recurrences are more aggressive 
or virulent than the primary growth both clinically and microscopically. 
They are potentially malignant and may as a result of repeated or 
improper treatment undergo malignant transformation and metasta- 
size. . The giant cells or osteoclasts that are characteristically present 
function as bone absorbers and are of osteoblastic origin. They are 
not reliable indexes of tire neoplasm’s relative malignancy. The stroma 
is of fibroblastic origin, and its behavior governs the course of the giant- 
cell tumor. Through microscopic study of its cellularity, cell type and 
cell activity offers a fairly reliable criterion of the innocence or relative 
malignancy of the growth. History, thorough clinical and Roentgen 
ra J r study, and a rigid follow-up, are all necessary in establishing the 
final correct diagnosis and the true nature and behavior of the giant- 
cell tumor. ' ' 
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n 7 h . e Mortality Rate m Appendicitis-Is it on the Increase'J-MvRsii 

S° l™J* ed - and 195, 1059) states that reference to 

eachng surgical climes m this country reveals the fact that the 
mortality of major .operative conditions is decreasing, while in the 
hands of the average surgeon the mortality, with the exception of pel- 
vic conditions, shows a decided increase. However, the evidence of 
increased mortality rate as given out by the Bureau of Vital Statistics 
may be misleading and an apparent increase may be explained in other 
wa,ys. Statistics from some of the hospitals of New England rather 
indicate that m that-part of the country the rate is decreasing. It is 
from the advanced case that the mortality comes. There may be a 
surgical, accident in any case or postoperative adhesions may cause 
mechanical ileus. There is the occasional wrong diagnosis and the 
frequently delayed diagnosis. Indifference to or ignorance of the sig- 
nificance of abdominal pain on the part of the patient, causing delay, 
is the greatest factor in- raising the rate. To a less degree the procras- 
tination of the doctor enters into it, and even less than either is the 
skill of the operator. 


Bursitis of the Plantar Surface of the Foot— Hertzler (Am. J. 
Surg., 1926, 1, 117) claims that the association of gonorrhea with exos- 
toses and painful affection of the feet has not been proven. The asso- 
ciation of pain in the feet with stretching of ligaments rests on the 
assumption of sensitiveness of ligaments. This conclusion was arrived 
at by a process of exclusion and is contrary to the facts. Certain 
painfulfaffections of the feet occur in regions where bursie are known to 
exist. The clinical manifestations are similar to those of bursal inflam- 
mations in other parts of the body. Obliteration of these bursre by 
operation cures the patient. Operations based on other hypotheses 
(that is, exostosis) do not cure the patient unless the bursre are inad- 
vertently obliterated. 


Diffuse Gastric Polyposis.— Brunn and Pearl (Surg., Gtjncc. and 
Obst. 1926, 43, 599) say that diffuse gastric polyposis is seemingly a 
rare disease, since the authors have only been able to collect 84 cases 
from the literature. They do not feel, however, that these figures 
represent the true incidence of the disease. The condition may be 
either congenital in origin or arise from an inflammatory basis. It is 
of interest that these tumors have been reproduced experimental y. 
The symptoms and physical signs are not characteristic. Ac iy in. 
is the most significant finding. Combined with fresh blood and abun- 
dant mucus it should suggest the diagnosis. Malignant degeneration 
occurred in 12 per cent of the 84 cases collected. The treatment should 
be surgical. It is of interest that in our own and m the collected series 
no case of pernicious anemia has developed in spite of continued ac 
hydria. In the authors’ series 1 case lasted twenty-five years. 
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Treatment of Postencephalitic Parkinsonianism of Nicotin.— Moll 
(Brit. Med. J., 1926, X, 1079) reports 13 cases of postencephalitic Parkin- 
sonian disease in which he used hypodermic injections of the pure 
alkaloid of nicotin to counteract the increased muscle tone and conser 
quent apparent stiffness of joints. It was thought that, since the 
sialorrhea, rise in pulse rate and retraction of eyelids were signs of 
increased sympathetic stimulation, possibly the muscle tonicity was at 
least in part due to this same cause. McAlpine has described degen- 
erative changes in the substantia nigra in the midbrain and in the 
anterior part of the globus pallidus of the lenticular nucleus. These 
lesions were thought to possibly interfere with the normal prespinal 
reflex arc and thus result in an increased plastic tone of the muscles. 
Nicotin paralyzes the the preganglionic sympathetic cells, and thus 
might block the sympathetic prespinal arc. The treatment was initi- 
ated with doses of gr., three times a day. This was usually followed 
by a fall in pulse rate, then a rise with a return to normal in seven to 
ten minutes. The blood pressure also showed a gradual rise with a 
return to normal in about the same time. Other phenomena observed 
were flushing of the face, profuse sweating, tremors, thirst, nausea, 
vomiting and tachypnea. In 2 cases a fit with tonic spasm and loss 
of sphincter control followed by vomiting was noted. This initial 
dosage was kept up for a few days, until no untoward symptoms 
occurred, then it was gradually increased to or \ gr., three times a 
day, and continued for two to three weeks or until signs of intolerance 
appeared. Nine of the 13 cases were helped by this treatment, stating 
that “their joints felt looser.” Of the other 4, 1 was a true Parkinson- 
ian and was not helped and the other 3 seemed to derive no benefit 
at all. The action was only temporary, after six months time all the 
patients being just as badly off as before. The author concludes that , 
nicotin is of temporary aid due to paralyzing the prespinal reflex arc 
subserving plastic tone and that the injections should be repeated every 
two to three months. The other symptoms, such as sialorrhea and 
tremors, were influenced in no way at all. 


The Treatment of Intestinal Hemorrhage.— Also in Monde medical 
(October 1, 1926) there is an abstract of an article by Turpin from 
Progres medical on the treatment of intestinal hemorrhage: (1) In 
slight hemorrhage, rest, champagne and iced milk; subcutaneous injec- 
tion of the posterior lobe of hypophysis or of 1 cc. of the following 
solution: Ergot, 2 gm.; glycerin and water, each 5 gm.; every half 
hour a teaspoonful of the following: Calcium chlorid, 4 gm.; syrup of 
opium, 30 gm.; winter, 120 gm. (2) In severe hemorrhage, absolute 
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Xwfr.nl • ’ !■ t f ^nn abC 0m ? n; n . 0t5lm S b V mouth; subcutaneous 
abdominal injection of 500 cc. of artificial serum; every half hour a 

teaspoonful of the mixture mentioned above and two or three injec- 
tions ot posterior lobe of hypophysis in twenty-four hours. (3) In 
very severe hemorrhage with collapse and loss of consciousness, intra- 
venous injection of 1 gm. of adrenalin, in 300 gm. of water and 
Z gm. of sodium chlorid. In cases where adrenalin is contraindicated 
he recommends the intravenous injection of 500 cc. of isotonic glucose 
associated with the subcutaneous injection of chloralhydrate of emetin. 
Also slow lavage with warm water containing 4 gm. of calcium chlorid, 
and again posterior lobe of hypophysis intravenously. In hemorrhages 
due to an alteration of the blood he uses subcutaneous whole blood, 
horse serum or transfusion. 


The Intravenous Use of Hexamethyl Amine in Typhoid Fever. — In 
Monde medical (October 1, 1926) there is an abstract of an article by 
Chalier and Grandmaison, published in Progres medical , dealing with 
the intravenous use of hexamethyl amine (urotropin) in typhoid fever. 
These writers state that if the drug is injected just prior to or during 
the stage of bacteremia its bactericidal effect will tend to lessen the 
possibility of growth or organisms in the blood stream and their conse- 
quent spread to the various organs. As the urotropin is excreted in 
•the bile and in the urine its use tends to reduce the complications of 
cholangitis and posttyphoid cholelithiasis and to lessen the number of 
urinary typhoid carriers. They have not seen a nephritis develop from 
its use, and think that albuminuria is no contraindication. In those 
cases where it has been used early in the disease the complication of 
intestinal hemorrhage seems to have been reduced. 
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The Effect of Various Supplementary Lunches on the Plasma Carbon 
Dioxid Capacity of Children.— Morgan and Hatfield (Am. J. »>f- 
Child 1926 32, 655) made carbon dioxid capacity studies on - cii - 
, J ,' „ -| il|r l they made other studies o[ nutrition. Five of tec 
chM-rTt .™ Zm 5 to 17 per cent undent-eight, ^ 

showed^corresponding & $jto « 

figs as a supplementary lunch gamed more than three times the expecte 
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amount in weight, and showed an increase of 5.5 per cent in carbon 
dioxid combining power of plasma after a period of forty-three days. 
Five children who were given oranges as a supplementary lunch, and 
upon whom two or three alkaline reserve determinations were made at 
twenty-eight to fifty-day intervals showed increase in carbon dioxid 
combining power of plasma of 1.7 to 11.19 per cent. Those subjects 
who failed to make the expected gain in weight during these periods 
also showed the lowest gains in alkaline reserve. Two out of 3 children 
who were changed from oranges to milk after a twenty-eight day inter- 
val showed a decrease in alkaline reserve of plasma of from 3 to 7.78 
per cent. The third child showed an increase of 1.37 per cent after a 
forty-three day interval on milk. Whether the alkaline reserve values 
observed were indicative of a cumulative relatively steady rate of 
change or were variable random figures modifiable within a few hours 
by a change in diet is a question which can be definitely answered only 
by day to day observations on a number of subjects. 


Breast Feeding Problems.— Mooke and Dennis (J. Avi. Med. Assn., 
1926, 87, 1970) emphasize that to overcome the mental hazards of 
motherhood regarding breast feeding physicians must stress the fact 
that every mother who can care for her baby can nurse it. They also 
point out that daily health routine of the lactating mother needs more 
careful study and regulation by the physician. The amino acid and 
vitamin B content of the diet are very important. During this period 
a milk diet is very inadequate. Abnormal constitutional conditions, 
including contagious diseases in the mother may necessitate artificial 
feeding for a time, but the glands should be kept active by manual 
expression, so that the breast feeding may be restored at the earliest 
possible moment. Open tuberculosis in the minds of the authors is 
the only absolute indication for weaning. Premature weaning is at 
present too frequently the result of remediable conditions in the mam- 
mary glands. Breasts and nipples deserve a complete examination, 
including inspection, palpation and milk expression. Nipple muscle 
hypertrophy and hypertonicity are curable. Aseptic care of the nipples 
together with the use of nipple aerators prevents infections, fissures and 
mastitis. Aerators evaginate everted nipples and permit the necessary 
open air treatment. The cancer fear, as an excuse for avoiding nursing 
or manual expression is refuted by experience and by statistics. Man- 
ual expression is the best means of improving an insufficient maternal 
supply. 


The Effects of Diet on Rickets.— Greenebaum, Selkirk, Otis and 
Mitchell ( J . Am. Med.. Assn., 1926, 87, 1973) report a study of the 
effects of actively regulating diets of pregnant women on the develop- 
ment of rickets in their offspring. These observations were made on 
25 women who had previously had rachitic children, and the period of 
observation covered both winter and summer seasons. One mother 
"whose infant did not develop rickets was 1 of 2 in whose diet through- 
out the last months of pregnancy there were approximated the standard 
sought. In the infant of this other mother rickets was not found until 
after the eighth month. The average daily caloric intake of the mothers 
whose infants developed moderate and marked rickets were as a group 
lo wer than in the group whose infants developed mild rickets. In the 
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Z'Znthi eS ’ regard,ess °. f tie degree of rickets, the mineral intake of 
Je mothers was approximately the same. In those cases in whom 

Jfe - Wer f made the inor « anic phosphorus content of 
blood.obtamed m the antepartum period was uniformly normal 
'' 16 * e inorganic phosphorus content of the babies’ blood was below 
’ pf calci . um intent of both mothers’ and babies’ blood was 
normal. A low calcium content of the breast milk was often found, 
and this possibly was the result of the inadequate diets of the mothers 
during the lactation period, since practically all of them returned dur- 
mg that time to the previous habits of eating, consuming a diet in 
w nek milk, especially, was lacking. The inorganic phosphorus of the 
breast milk was uniformly normal. The season of the year in which 
the babies was born apparently had no influence on the degree of rickets, 
although an absolute conclusion cannot be reached on account of the 
small number of cases in the series. Five of the babies found by 
Roentgen ray to have rickets had no clinical evidence of the disease. 
Turn babies whose Roentgen ray studies were negative for rickets were 
considered to have rickets clinically. The incidence of rickets in this 
group of . 22 babies to whom cod liver oil was not given was as follows: 
By the eighth month 16 showed rickets on clinical examination, or 73 
per cent, and 19 showed rickets by Roentgen ray examination, or S7 
per cent. As the result of this study, the authors feel that if the diet 
of the mother during the last three months of pregnancy can be made 
approximately correct in caloric and mineral intake, while it mil not 
prevent rickets, it will have a controlling influence in the development 
of the disease in the child. 

Scarlet Fever.— Piatou and Collins (Arch. Pediat., 1926, 43, 707) 
report that small doses of 3000 skin test doses of scarlet fever toxin 
detoxified with sodium ricinoleate did not protect S nurses who were 
exposed to the disease from three to seven weeks after receiving the 
injection. Among individuals that are kept Dick negative by inocu- 
lation or reinoculation with the same preparation in larger doses there 
were no cases of scarlet fever in spite of intimate exposure. Increas- 
ingly large initial doses of toxin may prevent the necessity of reinocu- 
lation in order to preserve immunity. The administration of a total 
of 9000 skin test units of Larson’s detoxified preparation rendered a 
large percentage of children Dick negative for. a period of a year. 
The commercial preparations of scarlet fever antitoxin used in a. com- 
parative study of 190 cases were apparently specific. Acceleration in 
clinical improvement as gauged by temperature, rash and symptoms 
was quite definite in 100 cases receiving the antitoxin. Dus ms 
especially true in those to whom antitoxin was administered earl} . 
Better results might have been obtained if larger initial doses of anti- 
toxin graded in units according to the blanching power per cub c 
centimeter could have been given. When given early Rie setnm has 
a beneficial effect on the toxemia and seems also to reduce the number 


a oenenciai enect on me . _„ + ;„.,,ki ( , 

of complications, although no effect on septic processesvasnotieeable 
The small prophylactic doses given to 5 cases m tins group > did t 
prevent later infection with scarlet fever. In one-fourth mf the cm s 
serum sickness was an annoying factor and in 11 cases i wi - j_ 
discomforting to the patient, especially in those n ho had. been 
tized previously to horse serum through diphtheria immunization. 
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DERMATOLOGY AND SYPHILIS 


UNDER THE CHARGE OF 


JOHN H. STOKES, M.D., 

TKOFESSOR OF DERMATOLOGY AND SYPHILOLOGY AT TnE SCHOOL OF MEDICINE, 
UNIVERSITY OF PENNSYLVANIA, 


AND 

CLEVELAND J, WHITE, M.D., 

ASSOCIATE IN DERMATOLOGY AND SYPHILOLOGY, UNIVERSITY OF BUFFALO, 

BUFFALO, N. Y. 


On the Urticarial Reaction and its Physiologic Meaning.— This is 
essentially a summary of the joint work of Grant (Brit. J. Dermatol, 
and Syph., 1926, 38, 425) with Sir Thomas Lewis on a recent inter- 
pretation of tire physiologic meaning of the urticarial reaction. There 
is a type discrepancy between the dilution of histamin mentioned in 
Grant’s article and the dilutions used by Sir Thomas Lewis in other 
reports, the former speaking of 1 in 30,000 and the latter of 1 in 3000. 
Lewis and the author believe that the urticarial reaction is a type of 
defense mechanism on the part of the skin which is uniform for every 
form of trauma, including mechanical injuries, such as stroke, prick 
arid scratch; burning heat; cold and freezing; galvanic currents; ultra- 
violet light; chemical substances, including hydrochloric, lactic and 
formic acids, xnorphin, atropin, cantharidin and many other substances; 
antigens in subjects susceptible to tire protein concerned. This urti- 
carial reaction takes place upon the liberation of a theoretical hista- 
min like substance in tire “traumatized” skin. They base this belief 
upon the essentially identical character of the reactions produced by 
the stroke and by the pricking of histamin in a dilution of 1 to 3000 
into the skin. In both cases a red line or red spot appears in about 
twenty seconds, which is best seen when the veins are slightly con- 
gested. In persons who exhibit a dermographism a wheal appears 
along the stroke, and around the pin prick in the case of the histamin. 
If die venous pressure in tire arm be raised sufficiently to close the 
arterial circulation no wheal appears, although tire red spots develop, 
indicating that the latter is a vasoparetic phenomenon. The flush is 
arterial in origin and is controlled by the nervous system through a 
local nervous reflex, which persists even when the nerves to the skin 
are freshly divided, although it disappears when the cutaneous nerves 
nave degenerated (not dependent on a spinal reflex arc). The wheal 
develops as a consequence of increased permeability of the vessel walls, 
as shown by Ebbecke, who found that trypan red injected into tire 
circulation would not pass through the vessel walls unless an injury 
had taken place. The authors believe the increased permeability to 
be independent of the nervous system, because it will appear on anes- 
thetized skin. The reactions of the histamin and the stroke wheal to 
changes in venous pressure, heat and cold are practically identical. 
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The third argument advanced by the authors for the identity of the 
histamin and other types of wheal formation is the establishment of 
refractoriness. If the appearance of the wheal is prevented by arrest- 
ing the circulation for fifteen' minutes or more no subsequent wheal 
formation can be obtained, even though more histamin be introduced 
into the previously pricked area. The failure of the wheal to appear 
and the failure of response to further stimulation, constituting refrac- 
toriness, occurs in all the forms of wheal excitation mentioned above. 
The authors believe that factitial urticaria is due to an exaggerated 
susceptibility of the cells of the skin, which respond to mechanical 
injury by release of a diffusible substance. The work of Hare and 
Lewis and a number of his coworkers is cited in support of these state- 
ments. This group of observations is of particular interest because it 
again brings into the field of causation of cutaneous inflammatory reac- 
tions the histamin hypothesis proposed by Harris in 1916 {Arch. Der- 
matol. and Syph., 1921 3, 579). This author proposed on theoretical 
grounds that histamin acting as the antagonist of adrenalin was cap- 
able of explaining the clinical picture of eczema, including the vascular 
phenomenon and the itching inseparable from that condition. Thus 
far, of course, the influence of histamin is largely a matter of inference, 
inasmuch as no such substance has been identified in any of the local 
lesions involved. Its formation in other parts of the bod 3 r , however, 
and its possible absorption into the blood may provide a basis for 
further investigation and verification of this significant hypothesis. 


OBSTETRICS 


UNDER THE CHARGE OF 

NORRIS W. VAUX, M.D., 

CLINICAL PROFESSOR OF OBSTETRICS IN THE JEFFERSON MEDICAL COLLEGE, 
PHILADELPHIA, 

AND 

CLIFFORD B. LULL, M.D., 

CLINICAL ASSISTANT IN THE OBSTETRICAL DEPARTMENT, JEFFERSON MEDICAL COLLEGE, 

PHILADELPHIA. 


Retrodisplacement of the Uterus during Pregnancy and the Puer- 
perium.— Danforth and Galloway {J. Am. Med. Assn., . - , . 

826) set forth the findings of a large number of cases during pregnancy 
and following labor. About 20 per cent were found to 

ThJ' ' belled far too 

causative factor. The operative treatment is not discussed. 
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routine examination in the early months oi pregnancy makes know 
the fact of the position and the movability of the uterus. If retro- 
displaced, it is left in tills position, subsequent examinations determin- 
ing whether it has risen out of the pelvis or whether it has been 
prevented in so doing by incarceration below the promontory. Manual 
replacement is ordinarily undertaken. The Schultz method is. used 
if the manual reposition fails and a pessary is put in place suitable 
to hold the uterus in position until the growth of the uterus is assured; 
so that it cannot again become retrodisplaced into its old position. 
The displacement of the uterus provides an intelligent observation, 
being carried out during pregnancy. A large proportion of the retro- 
displaced uteri correct themselves spontaneously. The large majority 
can be manually replaced without anesthetic and held in position by 
mechanical measures. About 14 per cent of the jetrodisplacements 
of uterus during pregnancy become retrodisplaced in tire puerperium. 


Etiology and Diagnosis of Intrauterine Fetal Death. —Browne and 
Kincaid (,7. Am. Med. Assn., 1926, 87, 847) report on experimental 
work on a case and brings out a probable cause of intrauterine fetal 
death during pregnancy. Those cases which have formerly been classi- 
fied as idiopathic can, in all probability when fetal syphilis, fetal anoma- 
lies, toxemias of pregnancy and acute maternal infections are ruled 
out, be laid to direct infections of the fetus itself. The case reports 
and case experimental studies are given in detail. The article suggests 
that in a clinically healthy mother a fetus may apparently succumb in 
utcro to a hematogenous streptococcal infection. 


Trial Labor in the Treatment of 477 Cases of Contracted Pelvis.— 

Bailey (Am. J. Obst. and Gynec., 1926, 12, 550)' deals with a large 
number of cases covering a period of four years and conducted under 
one plan of treatment. It covers the mortality of Cesarean section 
in a number of states of the mothers and infants following a careful 
canvass and the results of a questionnaire in the trial labor; all pelves 
with the true .conjugate below 7 cm. are called absolutely contracted, 
and should be delivered by elective section. All other patients of this 
series with relatively contracted pelves, with the exception of those 
who were previously Cesareanized were given trial labor. The trial 
labor consisted in allowing the patients to have twelve hours of. strong 
pains without rectal or vaginal examination. If at the end of this time 
the head was floating, a low section was performed; if the head was in 
the pelvis the patient was delivered by permitting the labor to con- 
tinue and using forceps. The article classifies the pelvic contractions 
of the pelvis into minor and major, according to the diameter of the 
tryc conjugate. The funnel pelvis and irregular contractions are also 
tabulated. As an end result the author sets forth the maternal death 
rate as 0.42 per cent and an infant death rate of 4.19 per cent. The 
author clearly shows in the series of cases that trial labor in relatively 
contracted pelves reduces the incidence of operation and results in a 
minimum mortality for mother and child, provided that when a Cesar- 
ean section is necessary the low operation be performed. 
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AND 

PRANK B. BLOCK, M.D., 
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Treatment of Cancer of the Cervix. — In his survey at the Univer- 
sity of California Hospital during, the past ten years, Lynch (Siirg. 
Clin. North America, 1926, 6, 333) has treated nearly 400 pelvic can- 
cers, and he has a fairly good follow up review on which to base his 
opinion .of the results. His experience has demonstrated to him that 
the ordinary panhysterectomy with the removal of the adnexa is 
useless from the standpoint of ’cure, because the growth is insidious 
and has usually extended beyond the confines of the uterus when 
operation is attempted. The ordinary hysterectomy cannot be radical 
except in the rarest of cases, since the ureters so closely parallel the 
sides of the upper cervix, where the lymphatic circulation is most 
abundant. He has never seen a cure of squamous cell epithelioma 
of tlie cervix where the diagnosis was apparent to the naked eye. The 
few cures that he has seen from ordinary hysterectomy were limited 
to cases in which the disease was microscopic in character and pre- 
sented no definite lesion to the eye. While he believes, like most 
other surgeons at the present time, that radium offers the best pros- 
pect-of relief in most cases of cervical cancer, nevertheless in the early 
cases he still feels that the extended operation is the method of choice. 
He has done 49 radical operations, with a mortality of 8 per cent, 
this series including cases which were primarily operable and those 
which were inoperable when first seen but which were treated and made 
operable by radium. Of the 16 primary operable cases which have 
survived five years, there are 8, or 50 per cent, which apparently are 
cures. At the present time, therefore, he is of the opinion that all the 
truly operable cases that are good risks should be operated upon after 
preliminary radiation, while all the other cases should be treated by 
radium alone. In support of the radical operation, he states that 
those who survive the operation are far more likely to escape a cancer 
death than those treated by radium, while those who die from the 
operation are saved from the more hideous cancer death. Pie warns 
again attempting to operate upon any of the cases in the so-called 
borderline group. 


Treatment of Sterility by Roentgen Ray Therapy.-In a recent con- 
tribution to the subject of sterility, to which subject he has pre\i- 
ouslv contributed such important work, Rubin (Am. J. Oust, andbyncc ., 
1926 12, 76) discusses his experience with the use of Roentgen ray 
therapy in the treatment of that type of sterility which is associate 
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with habitual amenorrhea. This therapy is based on the supposition 
that the Roentgen ray exercises an irritating effect upon unfunctioning 
ovaries when applied in small dosage, although it has also been con- 
sidered that the irradiation causes a regressive change in a persisting 
corpus luteum which has been the factor in prolonging the amenorrhea. 
In a rather large experience' Rubin has found that habitual amenor- 
rhea is associated with sterility in about 5 per cent of cases. Preg- 
nancy takes place in about 5.5 per cent of the untreated cases. In 9 
out of 12 cases treated with mild doses of Roentgen ray pregnancy 
resulted (that is, 75 per cent of the treated cases). Only 1 of these 
patients aborted. The rest carried to full term and gave birth to 
normal children. Roentgen ray irradiation of the ovaries resulted in 
restoration of the menses in 11 out of 12 cases of amennorrhea. Ront- 
gen ray irradiation of the hypophysis area and the thyroid appears to 
have an adjuvant value. Two of the pregnant cases and 2 of the non- 
pregnant cases received hypophyseal irradiation. One of the pregnant 
cases also received thyroid irradiation. Peruterine. tubal insufflation 
and endocrine therapy are additional aids to the therapeutic action of 
the Roentgen rays in cases of amenorrhea associated with sterility. As 
the ovaries were found to be definitely enlarged before treatment in 8 
of die 9 successful cases treated with Roentgen rays, careful examina- 
tion with regard to this point may prove of aid in selecting the cases 
or amenorrhea associated with sterility suitable for ovarian stimula- 
tion. When no ovarian enlargement is found irradiation to the hypo- 
physeal area or die tiiyroid, etc., may be more advisable, and should 
certainly precede irradiation of the ovaries. 


OPHTHALMOLOGY 
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The Arterial Pressure in the Eye.— Duice-Eldek (J. Physiol, 1926, 
62, 1) constructed an apparatus to measure directly by means of a 
manometer the pressure within the central artery of the retina and its 
brandies. Five experiments on cats gave an average systolic pressure 
of 88.5 mm. of mercury; diastolic, 64 mm. of mercury. Mean pressure 

interpreted as — ^ — = 76 mm. of mercury in the ophthalmic artery. 


The intraocular tension was 24 mm. of mercury. Taking the point of 
maximal pulsation as a diastolic and that of the cessation of pulsation 
as the systolic pressure,- the result of a series of six experiments by an 
oscillatory method gave for the systolic pressure within the posterior 
ciliary arteries 115 mm. of mercury; diastolic, 78.5 mm. of mercury; 

2 — = ~ mm. of mercury. Intraocular tension was 25 mm. of 
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mercury. The carotid pressure was 106 mm. of mercury He 
assumes that in the ciliary body the arterial mean pressure is about 
to mm. ol mercury, that the venous pressure is about 25 mm of mer- 
cury while the intraocular pressure is about 24 mm. There is thus 
a tall m the vascular system of about 50 mm. of mercury. In man 
he assumes that the pressure gradient' from the arteries to veins 
is more than 50 mm. of mercury. Wien it is remembered that tire 
intraocular pressure is 20 to 25 mm. of mercury it would seem that the 
arterial and venous pressures in the eye bear a relation to the chamber 
pressure similar to that which the vascular pressures do to the tissue 
pressure throughout the body generally. The tissue lymph contains 
about one-half the quantity of colloids that are found in the blood, 
while the aqueous is practically protein free. Consequently, if the 
fluids of the eye can be formed without the intervention of a “secre- 
tory” mechanism the capillary pressure in the eye must exceed the 
intraocular pressure by more than the difference that obtains gener- 
ally between capillary and tissue pressure. In round figures, a differ- 
ence of 30 mm. of mercury must exist in the eye instead of 15 mm. 
elsewhere. There is every indication that this may be so. In the first 
place, the ciliary arteries seem to he anatomically peculiar in that they 
break up almost at once into a rich network of capillaries which appear 
to be capable of rising to a considerable height. Again, the veins are 
physiologically constricted at their exits from the eye, and the whole 
system is confined under a considerable tension within a feebly dis- 
tensible case, the sclerotic, which will make the vessels approximate in 
their behavior to a system of rigid tubes. These considerations will 
all tend to throw the site of the fall of pressure further toward the 
veins and make it probable that the pressure in the arterial capillaries 
rises at least 30 mm. of mercury higher than in the chamber of the 
eye, that is, to a total of about 50 to 55 mm. of mercury. The vascular 
pressures, therefore, although by themselves they prove nothing, make 
it possible that the aqueous humor is formed purely by a process of 
dialyzation. 


Blastomycosis of the Cornea with a Review of Reported Casps of 
Blastomycosis of the Eye. — M cKee (let. Clin., 1926, 3, 50) was con- 
sulted by a man, aged forty-three years, because of involvement of the 
eves in a blastomycotic infection of the face and neck which had been 
present for three years. While shaving he cut a small pimple on his 
left cheek Within a week he noticed a small raised area about the 
size of a pin This spread slowly at first, then quickly, involved the 
left lower evelid, then went across the nose to the right ids, under the 
ear and under the chin. Tbe right lids were completely involved m 
irregular papilla-like elevations from which pus oozed upon s ight 
pressure The lids on the left side were practically gone, besides a 
large leukoma there was found on the cornea of the left eye an ulcera- 
tive process. Smears from the conjunctiva were negamc but those 
from the cornea showed typical blastomycosis. The corneal ulcer 
healed very quickly with ordinary measures. General condition 
improved promptly under the administration of potassium lodid. 
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The Pathology of Deaf Mutism. — “In the first decade of our 
century, when this research became known, it was supposed that 
certain alterations were characteristic of deaf mutism, just because 
similar changes were found in the labyrinth of congenitally deaf ani- 
mals, for example, the Japanese dancing mice, albino cats and dogs, 
etc. Later on, however, it was shown that analogous abnormalities 
may exist also in cases of simple deafness. This may exist also in 
cases of simple deafness. Furthermore, similar anomalies were 
described in experimental labyrinth pathology and to this discovery 
we owe much insight into the pathogenesis of inner-ear diseases. It 
may be added that in isolated cases histologic research did not result 
in finding any local changes. It is supposed, therefore, that there 
must exist anomalies of the central connections and the brain. The 
pathology of deaf mutism for this reason does not represent something 
that is entirely confined to the labyrinth of the deaf mute. In the 
same way the conception of deaf mutism, though accepted generally as 
a clinical term, scientifically is not correct because, according to Bezold’s 
hearing tests, in fact only a small number of so-called deaf mutes are 
totally deaf; the latter belong mostly to the acquired forms of deafness.” 
Limiting himself solely to deaf mutism and its local manifestations in 
tile ear, Nager ( Lary?tgoscopc , 1926, 36, 313) emphasizes the import- 
ance of the central lesions and their histologic changes. In acquired 
deaf mutism the results are, as a rule, those of inflammatory processes 
In _ the labyrinth, whether meningitic, tympanic or hematogenic in 
origin. Deaf mutism caused by meningitis has been known longest 
and best. In such cases a new formation of bone and connective 
tissue of varying degrees up to complete obliteration of the labyrinth 
cavities occurs. If the cochlear duct is preserved it will show important 
changes, such as collapse, dilatation or adhesions. Corti’s organ is 
missing, as are the cells of the stria vascularis. The membrana tec- 
tona is often enclosed in an epithelial capsule. The spiral ganglion 
and nerve fibers are absent. In lymphatic labyrinthitis very extensive 
destruction or complete obliteration of the labyrinth is found, not 
infrequently coupled with cholesteotoma. The pathology of congeni- 
tal deaf mutism is much more many-sided. In the endemic congenital 
type one deals with one of the symptoms of endemicretinic degeneration, 
where there is a marked hyperostosis of the promontory, with a nar- 
rowing of the window inches and adhesions of the deformed stapes. 
In the cochlea a small hyalin body embedded between the organ of 
torti and the membrana tectoria is found. In sporadic deaf mutism 
the changes arc exclusively in the labyrinth, usually bilateral. They 
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have been regarded as malformations, ranging from the rare absence 
through the slighter change in the neuroepithelium .of the scala media’ 
to the sacculoeochlear degenerations, which comprise 70 per cent of 
sporadic congenital deaf mutes with remnants of hearing and include 
most of the constitutional hereditary form. Here, again, different 
grades of development are observed— those with defective central axis 
and those with large dilations of the saccus endolymphaticus. Besides 
these forms very marked malformations of the cochlea may exist, as the 
presence of only 1.5 coils instead of the normal 2.5 coils. It is very 
interesting to observe that tuning-fork examination revealed defects 
even in the inferior tone limit in cases in which the upper cochlear coils 
were absent. In a considerable number of these cases the bony 
labyrinths showed distinct spots of otosclerosis. 


The Early Signs of Cancer of the Esophagus.— According to Guisez 
(■ Presse rned., 1926, 34, 964), dysphagia of solid food is an early and 
characteristic sign of esophageal cancer. On the other hand, fluids 
and soft food may be swallowed with ease, in contradistinction to the 
discomfort encountered when similar substances are ingested in spasm 
of the gullet. When the carcinoma occurs in the upper portion of the 
esophagus, a symmetrical white or black coating at the base of the 
tongue, lateral to the median raphe, is the rule. While blood-streaked 
sputum suggests an esophageal neoplasam, a single attack of hematem- 
esis is often seen in esophagospasm. The diagnosis can be clarified by 
esophagoscopy and biopsy. The author states that radium is of value 
in the treatment of esophageal malignancy. 


PATHOLOGY AND BACTERIOLOGY 
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Imbibition of Dyes by the Aortic Wall.-Intravenous injections of 
colloid solutions of trypan blue and carmin, as well as lipoids, Ime 
been shown to form deposits on the aortic wall by several workers. 
Okuneff ( Virchow’s Arch. f. path. Anal., 1926, 259, 6So) K f u ^ ‘ 
would be able to arrive at conclusions regarding the origin of arteno 
sclerotic changes by injecting 1 per cent solutions of ' 

various routes into different types of animals. He gave these inje 
tions subcutaneously, intraperitoneally, intravenously, int o ‘ 

and into an intestinal loop, and also varied the length of ti 
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animals were exposed to the dye. Itwas found that the flecking of the 
aortic wall and its localization occurred in rats, mice and rabbits, but 
was not so characteristically similar to the conditions found in the 
human as was that in cats and dogs. The areas of imbibition were 
found to give support to Virchow’s view, that the stagnation of the 
blood plasma determines the site, namely, at the branchings of the 
innominate and subclavian arteries, at the ductus arteriosus, at the 
coronary sinuses, in the region of the semilunar valves and along the 
descending aorta at the orifices of the intercostals. The subcutaneous 
and intraperitoneal routes gave staining in two to three hours and 
gave a maximum response with the dye in contrast to the slow and poor- 
staining produced by the enteral injections. The intima showed the 
greatest amount of dye, but penetration into the elastic layer was also 
noted. The flecking found by using dyes was analogous to that found 
in cases of arteriosclerosis and also to localization of lipoids in children, 
as well as to the results after experimental injection of lipoids. The 
origin of the pathologic changes in the aorta, seems to be from the 
chronic absorption of fat mixtures in the intestines, which are trans- 
ported to the aorta through the blood stream. The sites of deposition 
are doubtless decided by mechanical factors as well as to the localiza- 
tion of the lymph circulation, that is, there is a heaping of the lipoids 
at the points of greatest diffusion of plasma from the bloodvessel into 
the lymph stream. 


Hemochromatosis and Chronic Poisoning with Copper. —-Mallory 
{Arch. Int. Med., 1926, 37, 336) has been making a study of cirrhosis 
of the liver, and in analyzing the cases occurring in the Boston City 
Hospital he finds they can be divided into five groups: Infective, 
biliary and syphilitic, toxic, alcoholic and the pigment cirrhosis. The 
latter has occupied his attention recently, inasmuch as experimental 
work with rabbits and monkeys has confirmed his opinion that chronic 
copper poisoning is the true etiology of hemochromatosis and bronzed 
diabetes. The same type of lesion was found in the animals as in the 
autopsy material. Furthermore, a study of the clinical side of the 
cases showed that nearly two-thirds of the group were exposed over 
long periods to copper either through alcohol made in copper worm stills 
or through their occupations. A considerable number of the group 
were shown to be exposed, through canned fruits or other foods and 
drinks. . It would seem that evidence is steadily accumulating in favor 
of the view that chronic copper poisoning causes the symptom complex 
known as hemochromatosis, pigment cirrhosis or bronzed diabetes. 

Primary Carcinoma o£ the Liver.— It would appear from the recent 
work of Counseller and McIndoe {Arch. Int. Med., 1926, 37, 363) 
that primary carcinoma of the liver only occurs in about 0.08 per cent 
of all autopsies. They report 5 cases and find that 4 of these 5 appeared 
to rise from the liver cell itself while the other appeared to have arisen 
from tire cells lining the finer bile canaliculi. Males predominated, 
the usual clinical diagnosis was cirrhosis of the liver, and it has now 
been shown that very rarely is primary carcinoma of the liver not 
preceded by cirrhosis, which probably forms one of the predisposing 
factors to the malignancy. The gross appearance of these two types 
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liver carcinomata vanes, being massive, nodular and diffuse No 
apparent relation exists between the gross and microscopic pictures 
though the massive form is usually derived from the liver cells ? Meta- 
stases occur m both types, but are usually intrahepatic, that is, into the 
.porta and hepatic veins. It would appear that the origin of these 
grov tlis is unicentric, as no transitional forms were found. AH the 
cases were associated’with cirrhosis of the portal type. Probably 3 to 
4 per cent of such cases of cirrhosis result in carcinomata. 


HYGIENE AND PUBLIC HEALTH 
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MILTON J. ROSENAU, M.D., 
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Further Studies on a Diplococcus from Measles; Prevention of 
Measles by Immune Goat Serum.— Tunnicliff and Hotne (J. Inf. 
IHs., 1926, 38, 48) state that the serum of a goat convalescing from a 
resection produced by the inoculation of green-producing measles 
diplococci protected rabbits against a subsequent injection of infective 
material from measles. The rabbits injected with norma! goat serum 
and those untreated showed some or all of the characteristics of measles 
in rabbits — a rise of temperature, Koplik spots and an eruption. Con- 
valescent goat serum protected human beings against measles as effec- 
tively as convalescent human measles serum when injected on the 
first and second days after exposure to measles. By intracutaneous 
tests in normal rabbits the serum of goats injected with diplococci 
from measles, as well as convalescent human measles _ serum, were 
shown to neutralize the action of killed measles diplococci, while serum 
of normal goats had no such effect. The serum of one immune goat 
was found toxic to nearly all persons injected with it, but after eight 
months preservation it appears to have lost its toxic effect, nlnle 
these experiments do not furnish conclusive evidence of the protective 
value of immune goat serum, they warrant further investigation. 

Some Nutrition Experiments with Brewers’ Yeast.— Smith and 
Hendrick (Pub. Health Befits., 1926, 41, 201) present the following 
conclusions, after giving details of the experiments leading to tljesc 
conclusions: Dried brewers’ veast contains some factor essentia l 
nutrition other than vitamin B. This factor withstands autoclaving 
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at 15 pounds’ pressure for six hours. It is not in the heat and acid 
coagulable yeast protein. It is capable of adequately supplementing 
a ration in which the oat kernel is the sole source of protein and vita- 
min B. Evidence is advanced to show that a synthetic ration with 
casein as the sole source of protein must be supplemented with this 
unrecognized factor present in yeast, besides vitamin B, in order to 
make it adequate. When properly supplemented, oat protein appears 
to be just as satisfactory in the nutrition of tire rat as is casein protein. 

Four Cases of Tularemia (Three Fatal) with Conjunctivitis.— 
Freese, Lake and Francis (Pub. Health Repts ., 1926, 41, 369) report 
an outbreak of tularemia due to the eating of undercooked rabbit by a 
family living in southwestern Virginia. The fatality rate was extra- 
ordinarily high— 3 of the 4 cases dying. The onset was sudden, with 
fever, headache, vomiting, chills and in 1 case convulsions. Soon the 
temperature rose to 103° to 104° F., and there developed conjunctivitis, 
with swelling in the region of tire parotid, bilateral in all but 1 case; 
later cervical and axillary glands became swollen and the picture was 
one of extreme febrile intoxication. A culture of the causative organ- 
ism was secured from nasal swabbings after passage through a guinea 
pig, and the blood serum from the case which recovered gave aggluti- 
nation with Bacterium tularense. The 3 fatal cases had been buried 
before the nature of the disease was suspected. An experiment on a 
rabbit dead of tularemia showed that in spite of apparently satisfactory 
cooking the infection might remain in the deeper parts. 
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The Selective Absorption of Normal Goat Serum.— J. D. Aronson 
(from the Laboratory of the Henry Phipps Institute of the University 
of Pennsylvania). Fresh normal goat serum produces necrosis when 
injected into the dermis or into the subcutaneous tissue of normal 
guinea pigs. When injected directly into the general circulation 
or into the peritoneal cavity death results. Furthermore, the addition 
of fresh normal goat serum to washed guinea pig cells hemolyzes 
these cells. It seemed likely that these differences in the results 
obtained from injecting the serum into different parts might depend 
upon the fixation of the serum by the different tissues. Experiments 
'vere undertaken to determine whether there existed a selective absorp- 
tion by the different tissues for the hemolysin, necrotizing substance 
and toxic substance of normal goat serum. 

The organs of normal guinea pigs were ground in a mortar with salt 
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solution filtered through gauze and washed. To varying amounts of 
the washed tissue cells 2 cc. of fresh unheated goat serum were added, 
and the mixture of cells and serum shaken for two hours at 37° C. 
Alter centnfugalizing, the supernatant serum was collected and tested 
lor its hemolytic action on guinea pig cells and for its necrotizing and 
toxic action on guinea pigs. 

It was found that while the adrenal, heart, voluntary muscle and 
spleen did not absorb the hemolytic or necrotizing substance, the liver, 
kidney, skin, testes and erythrocyte stroma absorbed the hemolysin 
and necrotizing substance. The brain and lungs showed some absorp- 
tion of the hemolysin and absorbed completely the necrotizing sub- 
stance. The toxic substance was absorbed by suspensions of kidney, 
liver and testes, but not by the spleen. 

When suspension of the different guinea pig tissues were heated at 
70° C. or higher for thirty minutes, or were heated at 100° C. for ten 
minutes, their ability to absorb the goat serum hemolysin and necro- 
tizing substance was decreased or destroyed completely. 

It was found that erythrocytes of rats and mice were relatively resis- 
tant to the hemolytic action of normal goat serum, and that these ani- 
, mals were insusceptible to the necrotizing and toxic action of normal 
goat serum. Suspensions of the spleen, brain, liver, kidneys and testes 
of rats prepared in the same manner as those from guinea pigs were 
unable to absorb the hemolysin present in normal goat serum. 

The fixation of the hemolysin to the kidney or liver cells is a firm one, 
and the hemolysin could not be dissociated from the cell by extracting 
with salt solution, distilled water, 0.1 per cent sodium carbonate or by 
freezing and thawing. 


Studies of Gastric Acidity in Infants.— J. Stokes, Jr., and J. Tatum 
(from the Department of Pediatrics of the Medical School of the Uni- 
versity of Pennsylvania). The present studies of gastric acidity fol- 
lowed a comparison of the electrometric and colorimetric methods for 
determination of the pH of gastric contents (•/. Biol. Chem., 1926, 69, 
75) and studies of the alteration in pH of the gastric contents after 
passage of the stomach tube in subjects with gastrostomies (Am. J. 
Bis. Child., 1926, 32, 667). The object of the present studies was to 
examine by the electrometric method the pH of gastric contents obtained 
with as little gagging or contamination with saliva and mucus as was 
possible. Attempts to make normal infants regurgitate their meals 
with slight stimulation of the gagging reflex were usually unsuccessful. 
Certain specimens of gastric contents were obtained readily by Sagging, 
but the great majority were obtained by passage of a catheter tbr ug 
the nose, assisted by pressure on the abdomen the entire process con- 
suming a relatively short period. By this method, in which the cjuan 
titv of* gastric contents compared favorably with the amounts obtained 
K| methods, it was felt that the alkaline diluents, which avail} 
contaminate the gastric contents obtained by the orta y use of 
stomach tube with the suction of a syringe, were practical!.! ehminatca, 
and that more accurate values for the pH of the gastric con e 
found. 
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The pH of the gastric contents of newborn infants before the admin- 
istration of milk or water averaged 1.6, the lowest value found being 

pn 1.026. . 

In normal infants under ten days of age the average pH of the gastric 
contents obtained one to one and a half hours after breast feedings was 
2.9. This figure would have been low, except for 3 or 4 subjects whose 
gastric contents showed consistently a pH of about 5.0. 

In normal infants of ten days to six months of age the average pH 
of gastric contents obtained in this way was 3.9. 

An infant suffering from lobar pneumonia was found to be an interest- 
ing subject for study, since the slightest stimulation of his gagging 
reflex would evacuate apparently his entire gastric contents. His gas- 
tric contents were examined from the second day of his illness to the 
sixth day of his convalescence. Increased acidity of the gastric con- 
tents followed definite lowering of the temperature earty in the disease, 
and the crisis of the pneumonia ivas followed by an elevation of the 
acidity which persisted. The cause or causes for such changes are not 
known. 


The Absorption of Fat Through the Skin of the Newborn Rat.— 
W. H. F. Addison and D. A. Fraser (from the Department of Anat- 
omy, University of Pennsylvania). The clinical use of ointments and 
salves dates from ancient times, but the study of how fat is absorbed 
is a recent one and is still incomplete. According to current concep- 
tions, when a fatty substance is rubbed on the skin it is partly pressed 
into tire hair follicles and sweat glands, and absorption takes place 
chiefly through the epithelium of the sebaceous glands and of the ducts 
of the sweat glands. In order to study histologically the absorption of 
fat through sldn, newborn rats were used. In these there are no sweat 
glands, the hairs have not yet appeared and the hair follicles are in an 
early stage of development. In rite epidermis there are already differ- 
entiated three strata — corneum, granulosum . and germinativum. In 
tlie stratum corneum is a variable number of layers of swollen empty 
cells, as in the fetal sldn. In the granulosum are three or four rows of 
cells, with numerous keratohyalin granules at the poles of the hori- 
zontally-directed nuclei. The stratum germinativum is also three or 
four rows in thickness, and forms a uniform zone, except where it is 
continued inward as the developing epithelial hair follicles. The under- 
lying connective tissue is highly cellular and contains many vessels. 

When lanolin is applied to the skin of newborn rats it passes through 
tlie cells of the epidermis into the tissues of the corium. At the end of 
a half hour it can be demonstrated histologically by fat stains in all 
these. tissues and apparently in the superficial bloodvessels. In order 
to>'see whether tlie fat within the blood was possibly due to tlie animal 
haring suckled, tlie blood of animals to be experimented upon w r as 
first examined by tlie darkfield microscope. In animals which had 
suckled there were numerous chylomicrons in Brownian motion within 
the plasma, but in animals which had not suckled no chylomicrons were 
seen. 

Our observations show that in the skin of newborn rats there is direct 
absorption of fat through tlie surface epithelium into tlie deeper tissue. 
In accordance with current theories of the nature of plasma, membranes 
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and protoplasm, it is indicated that the fat probably passes in by 
spreading along the lipoid protein interfaces of the protoplasm of the 
cells. 


Afferent Nerve Impulses from Muscular Receptors.— G. P. McCoucn, 
A. Forbes and H. L. Rice (from the Laboratories of Physiology of the 
Medical School of the University of Pennsylvania and of Harvard 
University). Afferent nerve impulses from muscular receptors were 
recorded from the peripheral portion of the cut peroneal nerve of the 
cat by Forbes, Campbell and Williams (Am. J. Physiol, 1924, 69, 
283). The stimulus employed was the contraction of the tibialis anticus 
muscle in response to a single break shock to the nerve. Three oscilla- 
tions (designated b, c and cl), due to groups of proprioceptive impulses, 
followed the stimulating action current. 

The object of the present work was the correlation of these groups of 
proprioceptive impulses with changes in the muscle. Records were 
made under both isometric and isotonic conditions. Action currents 
from nerve, tension upon the tendon and movement of the foot were 
synchronously recorded upon the same film. The time relations and a 
comparison of the amounts of tension, of movement and of action 
currents developed under various degrees of limitation of movement 
indicate that, the b wave is associated with initial rise of tension; the 
c wave is associated with movement; the d wave is associated with the 
rile of tension occurring at the terminal slowing of movement, when 
the momentum of the descending foot puts the flexor tendons upon a 
stretch. 


Notice to Contributors. — Manuscripts intended for publication in the American 
Journal of the Medical Sciences, and correspondence, should be sent to the 
Editor, Dr. Edward B. ICrumbhaar, Philadelphia General Hospital, 34th Street 
below Pine, Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. Illustrations accompanying articles should be 
numbered and have captions bearing corresponding numbers. For identification 
they should also have the author's name written on the margin. The recommen- 
dations of the American Medical Association Style Book should be followed. It is 
important that references should be at the end of the article and should be complete, 
that is, author’s name, title of article, journal, year, volume (in- Arabic numbers) 
and page (beginning and ending). 

Two hundred and fifty reprints arc furnished gratis; additional reprints may lie 
had in multiples of 250 at the expense of the author. They should be asked for 
when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Journal will be 
translated at its expense. 
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Registered 


Binder and Abdominal Supporter 

(Patented) 
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Mark 
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Trad* 

Mark 

Rag. 


For Men, Women and Children 

For Ptosis, Hernia, Pregnancy, Obesity, 
Relaxed Sacro-iliac Articulations, Floating 
Kidney, High and Low Operations, etc. 

Ask for 36-page Illustrated Folder 
Mall orders died at Philadelphia only — ■ 
within 24 hours 

Katherine L. Storm, M.D. 

Originator, Patentee, Owner and Maker 
1701 DIAMOND ST. PHILADELPHIA 
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Psyllium Seed 

(RICHARDS) 

A harmless natural laxative which has 
none of the objectionable features of 
Mineral Oil, Agar Agar, Bran or irritant 
purgative drugs. Contains a mucilag- 
inous substance which assists peristalsis 
and lubricates the intestines. Is sooth- 
ing and healing to the intestinal wall. 
Acts also as an emollient for the passage 
of fecal mass. Non-habit forming. 

Other RICHARDS Products 

Acido B. Acidophilus Milk 
Acido B. Acidophilus Culture 
Acido B. Acidophilus Capsules 
Acido B. Acidophilus Tablets 

RICHARDS 

(INCORPORATED) 

Laboratory, Glenolden, Penna. 


Order through local druggist orjdirect from 
laboratory 



Paired Objectives 
in Parfocal Position 

A new Drum Nosepiece holding three pairs of 
objectives so arranged that each can be swung 
instantly into parfocal position (approximate focus), 
can now be had with the AKW Binocular Micro- 
scope. This nosepiece is the greatest single achieve- 
ment since the introduction of the AKW itself, and 
is another manifestation of Bausch & Lomb’s con- 
stant effort to provide each instrument of their 
manufacture with the maximum of efficiency. 

The wide field AKW Microscope, with its newly 
acquired Drum Nosepiece, is a more valuable instru- 
ment than ever in the laboratory where such phases 
of anatomical and bacteriological work as dissection 
and culture colony study are undertaken, 

IFc will be pleased to send 
you a catalog if you wish 


BAUSCH ft LOMB OPTICAL CO. 

61 1 St. Paul Street Rochester, N. Y. 
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Electrocardiogram indicating a heart defect not readily determined by 
ordinary clinical diagnosis 

What are the Facts ? 

(From a lecture syllabus issued by the New York Heart Association) 

“Two per cent of the persons examined by insurance companies are rejected because 
of serious heart defects. 

“Two per cent of industrial workers are found, on careful examination, to be the 
subject of serious heart defects. 

“One and one-half to two per cent of the children examined in the schools show 
serious heart defects. 

“Four per cent of the men examined in the recent army draft were rejected by the 
local draft boards and by camp surgeons for organic disease of the heart. 

“We can conservatively estimate that at least two per cent of the population, or 
in the United States over two million persons suffer'from serious heart disease. 

“Heart disease is responsible for one-eighth of deaths of all ages and for one-fifth 
of the deaths in persons of forty years of age and over. 

“Heart disease is the cause of more deaths than pulmonary tuberculosis. 

“Heart disease is the cause of more deaths than cancer.” 

iniiiiuiiminuiiiiiiiiiiiiiiiiinniiiniimRiiiiiinniiiiininimniiiiinun 

It is now generally conceded that electrocardiography furnishes definite and indis- 
putable evidence of structural heart muscle defect impossible of determination by any 
other method of examination, and is accordingly indispensable to complete clinical 
diagnosis of heart cases. 

THE “HINDLE" ELECTROCARDIOGRAPH, with over 460 installations in 
this country, is the STANDARD Equipment of the United States. 

May we send you our descriptive list No. 180-A ? 


MacKenzIe-Lewis 

Polygraphs 

Microtomes 

Kymographs 


CAMBRIDGE 


INSTRUMENTCP^c 


S^^S! INC ^ ponAT,N0 !SSmS 

Ichasf.hjndleI 

Address Inquiries to Sales Office 


Air cola r Air Indicators 
Sphygraographs 
Recording Clinical 
Thermometers 
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Have you followed the 
recent developments in 
treating mal-nutntion with 
Knox Sparkling Gelatine 
-and -milk ? Our lab- 
oratory reports will put 
the facts before you.... 



i \ i lirst, laboratory tests proved the dis- 
il covcry. Then, experiments with groups 
of children (such as the one recently conducted 
at the Christian Herald Children’s home) con- 
firmed it. And now, physicians in all sections 
of the country are reporting gratifying results 
in treating malnutrition with Knox Gelatine 
and milk. When the gelatine is dissolved and 
added to the milk, its protective colloidal 
ability greatly assists full digestion — it in- 
creases the available nourishment of milk 
about 23 %. Because it is nn flavored, nn colored 
and nnsivcctcncd only Knox Gelatine should 
be prescribed. 

Method of Combining Gelatine with Milk: 

Add one tcaspoonful of Knox Sparkling Gelatine — 
widen should first be soaked ten minutes in a little cold 
milk and then dissolved over hot water or in hot milk — 
to the glass of milk. (In infant feeding formulas uso 
1 tnblesnoonful of gelatine, dissolved as above, to the 
<l'iart of milk.) 

from raw material to finished product Knox Spark- 
‘"W Gelatine is constantly under chemical and bac- 
teriological control, and is nerer touched by hand while 
m process of manufacture. 

Write for our medical reports and booklets, dis- 
cussing malnutrition, infant feeding, liquid 
und soft diets, and other phases in gelatine’s 
value to medicine. 

KXOX GELATINE LABORATORIES 
450 Knox Axe,, Johnstown, N. Y. 



KNOX 


SPARKLING 

GELATINE 

"The Highest Quality for Health" 
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f Suggested Technique for the Treatment of Acnctl 
Protect eyes and eyelids of patient. See that hair is brushed ( } 
back, so that rays can reach edge of scalp. Expose each ' } 
side of face, ad ministering a third degree erythema. Re- I 

peat two or three times as old reaction subsides. I 

IL 

Q UARTZ LIGHT THERAPY is conceded by many eminent dermatologists to 
be one of the most resultful modalities in the treatment of Acne. Entirely 
safe, the rapid improvement under ultraviolet radiation is gratifying to patient 
and doctor. 

The Alpine Sun Lamp, with its ample range and famous burner, enables the 
physician to treat this and other skin conditions with utmost effect. 

HANOVIA CHEMICAL & MFC. CO. 

Main Office and Works: Chestnut Street & NJ. R.R. Avenue, Newark, N.J. 

Branch O/flcis: 30 Church St., New York City 30 N. Michigan Ave., Chicago 220 Phelan Bldg., San Francisco 


HANOVIA CHEMICAL & MEG. CO., Chestnut St. & N.J.R.R. Ave., Newark, NJ. 
Gentlemen: Kindly send me the available literature on the application of quartz light 
therapy to diseases of the skin. 
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Which Soap, Doctor? 

W HEN a patient asks you, Olive oil, Coconut oil, and Palm 
“Which soap shall I use, Doc- oil— and no other fats or oils what- 
tor?” what do you say? soever — are used to make Palmolive 

* * * Soap. 


There is a soap which you can 
safely recommend. We will tell you 
why. 

Palmolive Soap will remove for- 
eign matter without impairing the 
normal condition or functioning of 
the skin. 

Palmolive Soap has genuine “cas- 
tile” qualities — plus. Only vegetable 
oils are used in its manufacture. No 
animal fats whatsoever are em- 
ployed. 

Palmolive is a perfectly neutral 
soap. It contains no free alkali and 
no free fatty acids. It cannot harm 
the normal skin. 

Such meticulous care is exercised 
in the manufacture of Palmolive 
Soap that each bar is as pure, as 
neutral, as perfect as the last. 

The color of Palmolive Soap re- 
sults naturally from the color of the 
vegetable oils from which it is made. 
No artificial dyes are used. 


Olive oil contributes mildness and 
good rinsing qualities. Coconut oil 
adds superior lathering qualities even ’ 
in hard water. Palm oil gives 
Palmolive Soap a good body and 
long wearing qualities. 

To make it more pleasing to the 
user, Palmolive Soap is perfumed 
with a blend of pure essential oils 
— not chemically manufactured 
synthetics. 

Perfume is not added as a dis- 
guise. All toilet soaps contain per- 
fume of some sort. Tbis includes all 
white floating soaps, and as far as 
we know even every laundry soap. 

Most physicians today are preach- 
ing cleanliness as an aid to health. 
We have for years been advertising 
cleanliness as an aid to beauty i 
We believe you will concur in our 
claim that beauty is made possible 
by cleanliness. 


THE PALMOLIVE COMPANY (Del. Corp.) 

360 N. Michigan Ave., Chicago, XU. 


- We will consider it a favor if we 
may send you a trial ^package of 
Palmolive Soap for use in your office 
or practice. Surgeons tell us that it 
keeps their hands in better condition 
than ordinary soaps. You incur no 
obligation in accepting this offer. 
Just fill in the coupon and mail. 


THE PALMOLIVE COMPANY (Del. Corp.) 

Dept. R., 360 N. Michigan Ave., Chicago, 111. 

Entirely without obligation on my part, 
please send me a trial package of Palmolive 
Soap. 


Name- 


Address... 
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Latest Refinements in 
Diphtheria Antitoxin 

^ Purity , Concentration , Limpid 
Fluidity 

"DESEARCH — long, patient, painstaking research — has en- 
J-'- abled us to make progressive improvement in the methods 
of refining Diphtheria Antitoxin. 

And now Parke, Davis & Company’s Diphtheria Antitoxin 
represents, in the light of our present knowledge, the acme of 
desirability from the standpoints of purity and concentration. 

Compare it with others. You will be impressed with its 
smaller bulk, its crystal clearness, its water-like fluidity. 

It contains a minimum of protein matter and other solids, 
thus reducing the risk of serum reactions. And its low viscosity 
insures rapid absorption. 

There is no question about it — this Diphtheria Antitoxin is 
outstanding in its excellence. That’s why many physicians 
specify, and insist on getting, the Parke, Davis & Company 
product. 

The syringe containers in which this Antitoxin is supplied are of very satis- 
factory design and are easily manipulated even under the trying conditions which 
which frequently attend the injection of Antitoxin in children. 

Diphtheria Antitoxin, P. D. & Co., is supplied in syringe containers — 1000 units 
for prophylaxis and 3000, 5000, 10,000 and 20,000 for curative purposes. 

Our 22-page booklet , “ Diphtheria Prophylaxis and 
Treatment," is available to physicians upon reqtiest. 

Parke, Davis & Company 

[United States License No. 1 for the Manufacture of Biological Products ] 

DETROIT, MICHIGAN 


DmrrnraiA antitoxin, p. d. v co., rs included in n. k. l bt the council os phasaiact and CHrvtrrrxT of 

THE AMERICAN If EDI CAL ASSOCIATION 
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INFECTIONS OF THE URINARY TRACT 

Quickly Respond to Treatment with 

CAPROKOL, (HEXYLRESORCINOL, S & D) 

This remarkable substance-not only possesses approximately 45 times the 
germicidal power of phenol, but is non-toxic in therapeutic doses. 

Clinical reports by Roy B. Henline, Austin Wood, William J. Scott, 
Damon A. Brown, Veader Leonard and others definitely establish the thera- 
peutic value of this product as an efficient internal urinary germicide. 

Complete bibliography and literature descriptive of the scientific and 
clinical phases of CAPROKOL, (Hexylresorcinol, S & D) will be sent upon 
request. 

FOR ADULTS: — Soluble Elastic Capsules CAPROKOL, (Hexylresorcinol, S & D). 

Supplied in prescription boxes of 100 Capsules. 

FOR CHILDREN .-—Solution CAPROKOL, (Hexylresorcinol, S & D). 

Supplied'in four-ounce prescription bottles. 

NOTE -.—Diuretic drugs including Sodium Bicarbonate and large quan- 
tities of fluids should not be employed during treatment with CAPROKOL, 
(Hexylresorcinol, S & D). 


P & DOHM M 


BALTIMORE 





Competent 
Clinical Observers 


agree that the tendency to acidosis 
in Influenza and Pneumonia is very 
high. Meet this by prescribing 
Kalak Water in sufficient amounts 
to keep the urine always neutral. 


In stock and for sale by 
George B. Evans 
Llewellyn’s Pharmacy 
Miller Drug Company 
Frank E. Morgan &. Sons 
E. Bradford Clark Co. and at all other leading drug stores. 


Kalak Water Company 

6 Church St. New York City 
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THE STANDARD 

LOESER’S INTRAVENOUS SOLUTION 


CERTIFIED 


‘The Intravenous Administration 
of Mercurochrome” 


is the title of a Supplement to the Journal of Intravenous 
Therapy presenting a symposium of the mass of new 
evidence that has appeared on the subject. 

The question of dosage is still under discussion, and in 
response to the varying demands we offer 


20 cc. 
10 cc. 
5 cc. 


LOESER’S INTRAVENOUS SOLUTION 
OF 

MERCUROCHROME 

6 amps. 

(200 mgm.) $6.00 

(100 mgm.) 3.00 

( 50 mgm.) 2.00 


50 amps. 

$37.50 

20.00 

13.33 


Copy of the Symposium will be mailed upon request. 


LOESER LABORATORY 

[NEW YORK INTRAVENOUS LABORATORY] 

New Location: 22 WEST 26th STREET NEW YORK, N. Y. 


Post- Maternity 
Cases 


Pregnancy and parturition entail 
a serious drain upon the human 
organism, especially upon the 
nervous system in post-mater 
nity cases 




SMITH, KLINE 
& FRENCH CO. 


105-115 IT. 5th Street 
Philadelphia, Pa. 


Established 1841 

Manufacturers of 
Eskay’s Food 
Eskay’s Suxiphen 


Is of particular value, because it fur 
nishes calcium and phosphorus in the 
closest possible form to that in which 
they exist in the nervous system. 

It supplies these needed basic elements 
tones the nervous system and acts as a 
true nerve-cell reconstructive. 
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You. Can 

Decrease tlie Dose 


W HAT other laxative can you prescribe and 
feel sure that, after a reasonable time, you 
can not only gradually reduce the dose, but in 
most instances stop its use entirely ? 

You may have some favorite preparation that 
will permit the foregoing occasionally but with 
Agarol you may count on doing this in the 
average case of constipation with surprising 
regularity . 

Clinical experience has shown that Agarol re- 
stores the inherent,” or physiologic, powers of 
the bowel to a point where it can perform its 
functions naturally without requiring the aid 
of continued medication. 


AGAROL, the original 
Mineral Oil— Agar-Agar 
Emulsion, has these special 
advantages : 

Perfect emulsification; 
stability; pleasant taste 
without artificial flavoring. 



Freedom from sugar, .al- 
kalies and alcohol; no 
contraindications; no oil 
leakage. 

No griping or pain ; no 
nausea or gastric distur- 
bances; not habit forming. 



A GENEROUS .TRIAL QUANTITY FREE UPON REQUEST 


WILLIAM R. WARNER & CO., INC. 

Manufacturing Pharmaceutists since 1856 
113-123 WEST 18th STREET NEW YORK CITY 
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ORGANOTHERAPY 

can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 

“ * * * every link in the manufacture of the glandular 
substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.” — (“Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 

Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 


EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 

DESICCATED PITUITARY BODY, U. S. P. 

DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 
PANCREATIN, U. S. P. 

Insure potency and constancy of action by prescribing 
the products of 


©.-w. CAENEICK. (CO. 


Manufacturers 

of 




PfiPfl 


Organotherapeutlc 

Products 


417-421 Canal Street, New York, N. Y. 
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Make This Simple Test ! 

Put a small quantity of Petrolagar into 
a glass or test tube. 

Then put it an equal quantity of water. 

Shake — and see the perfect mixture that 
results. 

This is when “Oil and water mix! ” 

It proves the superiority of Petrolagar as 
an intestinal lubricant, because this emulsi- 
fication of pure mineral oil with agar mixes 
intimately with the intestinal content and 
gives thorough lubrication, with a lessened 
tendency to leakage. 

Deshell Laboratories, Inc. 

536 Lake Shore Drive 
CHICAGO 
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<^An Invitation to Physicians 

Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for those ' 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is made 
to physicians for regular medical examination or treatment. Special rates for treatment and 
medical attention are also granted dependent members of the physician's family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
of the current " MEDICAL BULLETIN,” and announcements of clinics, will be sent free upon 
request. 

THE BATTLE Creek SANITARIUM Room 221 Battle Creek, Michigan 



Unlike the opiates 
Kres-Lumin does not 
disturb the stomach 
or. cause constipation, 
headache or mental 
dulness 

Supplied 
In S ot. bottles 




An agreeable fluid preparation com- 
bining the expectorant properties of 
Calcium Cresolsulphonates with the 
sedative and antispasmodic effects of 
Luminal (l/16 gr. to teaspoonful). 


WlNTHROP CHEMICAL Co.. Inc, 117 Hudson St„ New York, N. Y. 
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“ The purest lactose 
obtainable was used 

(C12H22O11.H2O, Pfanstiehl)” 

T HIS quotation strikingly indicates the absolute 
dependence placed in our products by the 
medical profession. It is taken from Dr. Howard 
D. Haskins’ article ( American Journal. of the Medi- 
cal Sciences, August, 1926) which presents the full 
technic, calculation, reagents, etc., required for the 
author’s modification - of the Shaffer -Hartman, 
method of lactose estimation in milk and urine. 

Dr. Haskins presents in the article a new and com- 
plete table which gives a direct reading of the per- 
centage of sugar corresponding to the cubic centi- 
meter of the special sodium thiosulphate solution 
used for titration. He shows that lactose of milk or 
urine can be estimated easily and accurately with 
the same reagents and technic as for the estima- 
tion of glucose in blood and urine. 

SPECIAL CHEMICALS COMPANY 

Waukegan, Illinois 


McKesson 

METABOLOR 

Recording 
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Makes metabolism tests as easy 
and as accurate as a blood count 

Ask for Details 

TOLEDO TECHNICAL APPLIANCE CO. 
Toledo, Ohio 
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The new Tablets Folia- 
Digitalis (Upsher Smith) 

1 grain or one cat unit in 
each, are recognized by 
their green color, 

each tablet bearing the 
name "Upsher Smith” 

In the form of Tincture, 
Capsules . (1 gr.) and 
Tablets (1 gr.) 


Trial package 
on request 


potency wins! 
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KNOWN BY PHYSICIANS 
USED THE WORLD OVER 
LIKED BY THOSE WHO USE IT 


CELESTINS 

VICHY 


THE NATURAL ALKALINE MINERAL WATER 
FROM THE WORLD FAMOUS SPRING 
THE PROPERTY OF THE FRENCH REPUBLIC 
BOTTLED UNDER SUPERVISION OF THE STATE 
USED IN MANY INSTITUTIONS AND HOSPITALS 


SOLD BY DRUGGISTS 

AVAILABLE AT HOTELS, CLUBS AND RESTAURANTS 


PNEUMO-THORAX! 



Dr. Cfaas. E. Wooding s 
Artificial Pnenmo-Thorax 
Apparatus 

Suggested hg Dt. C. E. Wooding, 
Cincinnati, Ohio 

A new and greatly simplified form 
of Pneumo - Thorax Apparatus 
which is meeting with great favor. 
The heavy leather case has com- 
partments for all tbo equipment, 
which consists of tho Apparatus 
itself, three bottles, Floyd Needle, 
Anaesthesia Ncodlo, and a 10 cc. 
Syringe. This is an ideal portablo 
equipment. It is light, compact, 
quickly assembled and easily un- 
derstood.At tho same time it is an 
instrument of precision — abso- 
lutely dependable. _ I«t us fend 
you a detailed description and the 
techniquo for its uso. 


The Max Wocher & Son Company 

Surgical Instruments and Supplies 
29-31 West Sixth Street Cincinnati, Ohio 
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Disintegration in is Seconds 
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Pyramidon 

Repeated tests have shown that The Dependable 
Original PYRAMIDON tablet disintegrates in 
15 seconds. Such rapid disintegration explains, in 
part, the prompt efficacy of Pyramidon. 

Indications: Headache, neuralgia, dysmenorrhea, 
myalgia, and the pains and aches of colds, etc. 

For prompt analgesic results specify The Depend- 
able Original PYRAMIDON. 
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METZ LABORATORIES 


122 HUDSON ST. NEW YORK 
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In Sickness — or in Health 

Horlick’s the Original 1 

Malted Milk 

Delicious — 
Nourishing— 
Easily Digested 

For more than a 
third of a century, 
Horlick’s Malted Milk 
has been the standard 
of purity and food 
value among 
physicians, 
nurses and 
dietitians. 

Write for free samples 
and literature. 
Prescribe the Original 

Horlick’s Malted Milk Corporation 

RACINE. WISCONSIN 


Fundamentals of 
Dermatology 

By ALFRED SCHALEK, M.D. 

Professor of Dermatology and Syphilology, University of 
Nebraska; Formerly Assistant Professor of Dermatology, 
Rush Medical College; Chief of the Dermatological 
Service, Nebraska University Hospital ; Derma- 
tologist to the Methodist Episcopal, etc. 

12mo, 239 pages with 54- engravings 
Cloth, $3.00, net 

T HIS little volume was written in compliance 
with repeated requests from students and 
general practitioners. It has been some years 
since a comprehensive yet compact book on 
dermatology has. been. T published. The plan of 
the present work is very similar to that of 
.Jackson's famous Handbook on Diseases of the 
Skin, and hence will have a wide appeal to 
teachers and practitioners. 


LEA & FEBIGER 

600 S. Washington Square Philadelphia 
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. A NEW CLASSIC' p h b o ebb l Y 

GOITER 

AND OTHER DISEASES OF 
THE THYROID GLAND 

By ARNOLD S. JACKSON, MD. 

MADISOK Wisconsin 

QUARTO, CLOTH, 4X5 PAGES, 175 ILLUSTRATIONS .... $10.00 net 

According to the Canadian Journal of Mediant and Surgery: “This volume contains one of the most com- 
plete expositions of the many aspects of goiter that can be found in the -literature." The Wisconsin Medical 
Journal sajrs:.“This book is a splendid concise presentation of the subject. Illustrations are plentiful and 'to 
the point.” Northwest dMcdtcinc admits that “No book has yet come to our norice that so dearly, so simply 
and so completely describes and discriminates so precisely between the various types of goiter/’ ! 

So confident are the publishers that all who see the book will concur in the above statements that they will 
be glad to send it on approval for five days to anyone filling in the blank below. 

n^w Monographs 

SURGERY OF NEOPLASTIC DISEASES BY ELECTROTHERMlC METHODS 

By GEORGE A. WYETH, m.d., New York. With Foreword by Howard A. Keult,>«.d., Baltimore. 

8 vo, Cloth, 314 Pages, 137 Illustrations £7.50 net 

LOCAL ANESTHESIA IN OTOLARYNGOLOGY AND RHINOLOGY 

By JAMES JO SEPH KING, m.d., Assistant Surgeon In Otology, New York Eye and Ear Infirmary. With Supplement on 
THE TOXIC EFFECTS OF LOCAL ANESTHETICS, containing the complete Reports of the various Committees of ihe 
American Medical Association. Edited by Emu. Mayer, m.d., with Preface by Rodert A. Hatcher, m.d. 


8vo, Cloth, 217 Pages, 21 Illustrations, and a Folded Table in pocket of binding 


#5.00 net 


SCOLIOSIS. ROTARY LATERAL CURVATURE OF THE SPINE 

By SAMUEL KLEINBERG, m.d.. Assistant Surgeon, N. Y. Hospital for Ruptured and Crippled. 

8vo, Cloth, 327 Pages, 140 Illustrations £6.00 net 

PNEUMOCONIOSIS [SILICOSIS]. A Roentgenological Study with Notes on Pathology. 

By HENRY K. PANCOAST, M.D., Prof, of Roentgenology, and EUGENE P. PENDERGRASS, m.d., Associate in Roentgen- 
ology, University of Pennsylvania. 8vo, Cloth, 202 Pages, with 23 Illustrations. .... £4.00 net 

PAUL B ' HOEBER' EE 'PUBLISHERS ' 76 FIFTH AVE 'N' Y' 

PubUshcrsoffhc American JovmalofRoerazenolosy&RadiumTheTapy, The American JovrTLalof Surgery, Annals of MedicalHinory, etc. 


ORDER BLANK 

PAUL B. HOEBER, Inc., Publishers 
76 Fifth Avenue, New Yorfc City 

Please send me on approval for 5 days Jackson’, GOITER $IO.Wnrr 


. 0.7 Stale 


Our complete catalogue will he sent ro you upon request 


THE WILLIAMS & WILKINS COMPANY 

Publishers of Scientific Boobs and Periodicals 

BALTIMORE U. S. A. 




Enzymes 

By SELMAN A. WAKSMAN and 
W. C. DAVISON 

The most comprehensive treatise on 
enzymes and their role in biological processes, 
industrial processes and clinical medicine so 
far issued. Likely to serve as standard for 
some time to come. 

Illustrated. 1300 references 

Price, $5.50 


Infant Mortality and Its Causes 

By ROBERT M. WOODBURY 

Conclusions resulting from the nation- 
wide survey of infant mortality and its 
causes made by the United States Children’s 
Bureau during the time when the author was 
Director of tho Bureau. Data which will be a 
revelation to every physician. 

Cloth hound 250 pages 

Price, $3.50 


Symbionticism and 
the Origin of 
Species 

By IVAN E. WALLIN 

New data on the na- 
ture of mitochondria, 
which gives evidence 
that origin of species is 
due to symbionticism. 
A vastly important book 
because its revolution- 
ary concept affects every 
department of biological 
science. 

Cloth bound Illustrated 

Price, $3.00 


Many Other New Books are Described in the 
New Catalog Just Issued 


The Bacteriophage and 
Its Behavior 

By F. d’HERELLE 

"In this volume," says 
the author, "I offer phy- 
siologic proof of the living 
nature of the bacteriophage.” 

The hook contains all of 
the most modern informa- 
tion concerning the bac- 
teriophage and its actions. 
Material not heretofore pub- 
lished in any language. 

Cloth bound 029 pages 

Price, $8.00 


Muscular Contraction 
and Reflex Control 
of Movement , 

By JOHN F. FULTON 

A detailed book based on 
first-hand experimental 
work concerning the mode 
of contraction and the na- 
ture of reflex control of 
skeletal muscle. 

An unusual appendix on 
methods and apparatus; a 
bibliography, GO pages long. 

Over 200 illustrations 

Price, $10.00 


WRITE FOR YOUR COPY 
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-»»™ OSLER’S «a» 
MODERN MEDICINE 

EDITED BY 

THOMAS McCRAE, M.D. 

Professor of Medicine, Jefferson Medical College; Physician to Jefferson and Pennsylvania 

Hospitals, Philadelphia. 

Six Octavo Volumes, totaling about 5 If 00 pages, illustrated. 

Desk Index volume free. Cloth, $ 9.00 net, per volume. 

T HERE has been but one OSLER in this century. This encyclopedic 
set, justly called the most famous work on practice ever published, is the 
product of his brain. It is written upon the plan laid down by him. His 
unequaled position in medicine, and the universally high regard in which he 
was held, enabled him to obtain the help of the very best minds in the profes- 
sion the entire world over. The result is that Modern Medicine is unique in its 
commanding position. Indeed, it has been said that “In scientific and practical 
value these volumes have never been equaled in the medical literature of any language." 

Always Dr. OSLER emphasized the importance of keeping the general practi- 
tioner in mind in the preparation of the articles. The endeavor throughout is 
to make the work useful to the man in general practice, to make it the most 
comprehensive and thoroughly practical treatise in existence. The practitioner 
wishes concise, essential and absolutely authoritative information regarding 
every disease which he may be called upon to treat. 

In the twelve years that have elapsed since the first volume of the second 
edition appeared many changes have occurred in our knowledge of disease. 
New diseases have come into prominence, such as Botulism and Epidemic Encephalitis. The 
discovery of the etiological agent or further study as to the cause has altered many points in 
the control and treatment of some diseases, as Scarlet Fever and Bronchial Asthma. The 
Diaphragm is allotted a special section. The increase in our knowledge of the function of the 
digestive tract have given us new points of approach in the study of its disturbance, as, 
for example, the studies in liver function and biliary' drainage. The section on the Diseases 
of the Esophagus is contributed by' men who have observed visually their field of work. In 
this region advance in technic of examination has led to much additional knowledge, as it has 
in many other instances. A new therapeutic aid, Insulin, has been discovered. Even in such 
a long-studied disease as Tuberculosis the story' is not ended and, especially as regards etiology, 
new views have to be considered. The discussion of the Pathology of Tuberculosis by Dr. A. K. 
Krause is a departure from the traditional method. In no subject is it more difficult for the general 
reader to keep up with the times than in the discussions of the problems of Metabolism. I he 
special workers in this field study their complicated problems and curves with ease, but for many 
it is not easy to follow, and Dr. DuBois has discussed this subject in a clear and compreliensi\e 
manner. 

Send for Descriptive Announcement and Terms 
S. Washington Square LEA & FEBIGER PHILADELPHIA 
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Plastic Surgery of the Head, 
Face and Neck 

By H. LYONS HUNT, M.D., L.R.C.S. 

Late Captain, M.C., U. S. Army; CcnsnUing P^Surseon, Middie.otvn and LeK,n 6 ton • 

Octavo, 404 pages with 342 engravings and 10 colored plates 

Cloth, $7.00, net 


T HIS new work, which thoroughly reviews all literature since 1919, covers all 
those conditions with which the term Plastic Surgery was originally identified, 
namely, war wounds, burns, maxillo-facial operations and those for hare lip and clett 
palate, etc. In addition, it covers thoroughly those cosmetic defects and deformi- 
ties so frequently encountered in civil practice and scarcely less tragic than those 
met with in reconstructive surgery. In addition to operative measures, there is an 
excellent chapter on Physiotherapy contributed by Dr. Sinclair Tousey. There 
are chapters on Prosthesis, Local Anesthesia, Grafts and Transplants, and on the 
correction of various defects (regionally' presented, with the surgical anatomy). 


PRINCIPLES AND PRACTICE OF 


ENDOCRINE MEDICINE 


BY 

WILLIAM NATHANIEL BERKELEY, B.Ph., M.D. 

Recently Attending Physician at the Good Samaritan Dispensary, New York; and One Time 
Director of the Laboratory' of Experimental Medicine, Cornell University 

Medical College 

Octavo, S6S pages with 56 Engravings and 4 Colored Plates Cloth, §4.50, net. 

A T LAST a practical book on this difficult subject. The title of this work is accurately descrip- 
- tive. It is a book for doctors in active practice. The author’s standpoint is that of the 
clinical practitioner — the physician in the presence of a patient with endocrine disorder. Symp- 
toms and Diagnosis are discussed at length, and Treatment is emphasized. Many details of 
treatment and dosage arc given which have been heretofore inaccessible in print in any language. 

The Practice of endocrine medicine is daily becoming a more important and fruitful field of 
medical labor; that such practice may be intelligent and scientific, an acquaintance with the 
1 rntctplcs of the subject is. indispensable, A sincere effort has been made to simplify these 
principles. In respect of points in doubt a short summary of arguments pro and con is given; but 
as far as possible controversial matter is abridged or omitted, and unsubstantiated claims are 
mentioned with. proper reserve. In view of the practical aim of the book, many topics of exclu- 
si\cly scientific interest have been only touched on. But in each case, for the benefit of scientists 
and laboratory men, the important references to modern sources of information have been fullv 
given, so that further special inquiry' may be facilitated. 1 

a n tUal £C ^tific status. of Endocrinology to-day, and contradicts at least 

a few of the old \u\ cs fables now told not only m popular but in pseudoscientific literature as well. 


S. Washington Square LEA & FEBIGER 


PHILADELPHIA 
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A Manual of £ ew ( £c 0 I 

J Edition 

Proctology 


By T. CHITTENDEN HILL 

Ph.B., M.D., F.A.C.S. 

Instructor iti Proctology, Harvard Graduate School of Medicine; Surgeon to Rectal Depart- 
ment, Boston Dispensary; Ex-President American Proctologic Society 

12mo, 294 pages with 101 engravings. Cloth, S3. 50, net 

T HE very gratifying reception accorded the first edition of this manual ( putting it out 
of print in barely over two years) proved that there was a crying need of a small, 
compact guide to the diagnosis and treatment ( both office and operative) of rectal 
diseases. The surgeon will welcome its definiteness. The general practitioner will 
not only find it of inestimable aid in diagnosis but that with its help he can readily 
undertake the modem treatment for external and internal hemorrhoids, and other 
conditions, to the great relief of liis patients, and a substantial increase in his revenues. 

The entire text has been carefully revised, many sections being rewritten to clarify 
some of the surgical procedures and to give more detailed descriptions of technic. 
The recent literature has been studied most carefully. The masterly article by Dr. 
R. C. Coffey, of Portland, Ore., on “ The Radical Operation for Cancer of the Rectum" 
is incorporated by his permission. 

By the omission of controversial matter, irrelevant details, repetitions and refer- 
ences, the author has covered the whole subject clearly and concisely'. Excluding 
those operations and methods that have not been proved of permanent value, Dr. 
Hill gives a full presentation of those procedures, behind which stands his long experi- 
ence as a specialist. The only operations described in this work arc the ones practised. 



The book is practical through- J 
out — a working guide for the j 
man in general practice and a j 
valuable text for the student. , 
Operative steps are carefully ! 
shown, but there is also much J 
along medical lines— prescrip- ; 
tions, local applications, dietetic , 
hints and on the important sub- i 
ject of after-treatment. Every 
paragraph is right to the point, d 


Making applications to sigmoid 
through the sigmoidoscope. 


Mineral Waters of the United States 
and American Spas 


By WILLIAM EDWARD FITCH, M.D. 

Member of the International Society of Medical Hydrology; Late Major, Medical Corps, U. S. Army ; 
Formerly Lecturer on Surgery, Fordham University School of Medminc; Assistant Gynecol- 
ogist O.P.D., Presbyterian Hospital; Attending Physician, Vanderbilt Clinic, College 
of Physicians and Surgeons, New York City 


Octavo, 799 pages, illustrated. Cloth , $8.50, net 


(Tt HE object of this work is to awaken the profession to a realization of the importance of 
D our American mineral-water resources, their great therapeutic value in the treatment of 
chronic disease, and to encourage a more thorough understanding of medical^ hydrology. 
The medical Student reading it will be well grounded in the physiological action and the 
clinical application of mineral waters in disease. 

All other volumes on the subject have become antiquated, and the present work repre- 
sents an enormous amount of research and labor. There are described no less than 425 
active spring areas, with, analyses of 871 springs. More than 100 spring areas which have 
developed into great spas are described for the first' time. The analyses of all springs have 
been recalculated to parts per x, 000, 000 according to the present usage adopted by the 
State and Federal Geological Surveys. 


The author presents the history, location, analysis, classification and therapeutic properties 
of all the active springs in the country, together with a comprehensive narration of the clinical 
uses of each. The more popular resorts are described, and the therapeutic usefulness of 
the special baths and their clinical uses. 

For the first time the medicinal qualities of mineral waters are evaluated and accordingly 
classified. Radium emanation is fully dealt with in the chapter on Radio-activity. Another 
chapter outlines the dosage of mineral waters, based on the degree of concentration of the 
predominating chemical constituents.- The book strikingly brings home the fact that it is 
no longer necessary for physicians to recommend foreign spas when we have at home the 
equal, if not the superior, to any foreign mineral waters with certainly superior facilities 
from the standpoint of equipment and professional supervision for spa treatment. 


S. Washington Square Lea & Febiger „ Philadelphia 
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Dermatological Clinics 
Are Aided by Photography 

What is so hard to describe as a skin 
infection — and yet it is no harder to 
photograph than a black mark on a 
sheet of paper. And the photograph is 

an accurate — scientifically accurate- 

record while the description is accu- 
rate only to its author and to him for 
only a limited- time. Photographs may 
be interpreted by all. Ask an Eastman 
Demonstrator to tell you more about 
clinical photography. 


j 
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Eastman Kodak 

Medical Division 


Company 

Rochester, N, Y. 
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INCREASING DEMANDS for ASEPTO SYRINGES 


i ; 


Economical — Efficient — Easily Sterilized 

i\ 

Perfect one-hand control, gentle bulb , 
action, freedom from back-flow and n 
complete emptying of Swinge with a * 
single compression of the bulb make 
Asepto Syringes superior for Medica- 
• tion, for Aspiration and Irrigation. 

/ 

Forty styles and sizes of Asepto Syringes 
are used in Surgery, Gynecology, Urol- 
ogy, Pediatrics, Laboratory Work, 
Dentistry, Ophthalmology, Laryng- 
ology, Otology. 






No. 2051 
For Wounds 


Name 


Sold Through Dealers 


Please send me illustrated literature on Asepto Syringes 


Becton, Dickinson & Co. 

RUTHERFORD. X. J. 

Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes, Sphygmomanometers and Spinal Manometers 
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THE PSYCHIC FACTOR IN- 
BOWEL MOVEMENTS , 


Experiments Show 
It Plays No Part in 
Laxative Action 
of Fresh Yeast 


“It is common knowledge . . . say 
two eminent scientists of the Depart- 
ment of Physiological Chemistry of the 
N. Y. Homeopathic Medical College and 
Flower Hospital, “that psychic influ- 
ences come into play to a great extent 
in the regulation of bowel movements.” 

It is this consideration, they assert, 
which prompted them to undertake a 
careful study to ascertain whether such 
psychic influences play any parr in the 
laxative action of fresh yeast. 

To put the matter in their own words, 
they set themselves the following ques- 
tion, “Is yeast a more efficient treatment 
for constipation than some substance 
which would look and taste like yeast?” 

I he first step was to prepare an “imi- 
tation yeast.” To do this, 70% cream 
cheese and 50% tapioca starch by weight 
were mixed and wrapped in cakes to 
resemble an ordinary compressed yeast 
cake, and the subjects of the experiment 
were led to believe that this was a new 
strain of yeast. 

Then, to a group of 15 subjects a 
dosage of 3 cakes of this imitation yeast 
was administered daily, in addition to 
their usual diet, while to a second group 
of 26 subjects a daily dosage of 3 cakes 
of fresh yeast was administered. All 41 


of the subjects were normal adults, fol- 
lowing their usual occupations. 1 he 
entire experiment, including control 
periods, continued for over a month. 

In summarizing the results, the inves- 
tigators state, “That the live yeast in a 
dosage of 3 cakes per day improved the 
condition of every individual who had 
any degree of constipation.” (Italics 
ours.) 

The imitation yeast, on the other 
hand, seemed to have precisely the 
opposite, i. e., a constipating effect, in 
several of the subjects, while in the 
majority it had no effect whatsoever. 

In this experiment, then, it is strik- 
ingly demonstrated that the beneficial 
results obtained by f the ingestion of fresh 
yeast in constipation arc independent of 
psychic influences. Fresh yeast, conclude 
the investigators in their report, “tends 
to soften the fecal masses .... It is quite 
effective in cases of mild or chronic 
constipation.” 

Not only in constipation but also in 
indigestion, skin affections and so-called 
“run-down” conditions, fresh yeast is 
being prescribed today with most satis- 
factory results. It tones up the patient’s 
system and increases his appetite and 
sense of well-being. In skin affections 
such as furunculosis and acne its efficacy 
is too well known to call for comment. 

Careful observations have shown the 
correct dosage to be 3 cakes daily, one 
before each meal. For constipation yeast 
is most effective when taken suspended 
in hot (not scalding) water. 

A copy of our latest booklet on yeast, 
for physicians, will he gladly sent on 
your request. Address The Fleischmann 
Company, Dept. 334,701 Washington 
St., New York, N. Y. 
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pemco THE BETTER WAY 

Menthol Eucalyptus of ultra violet therapy 
Compound Nasal Spray 


Cleanses the nasal passages by stimulation 
of the mucous membrane to increased sero- 
mucous secretion. 


It helps to prevent 
colds and infections. 

In dry Catarrh , it 
relieves by increasing 
the moisture and less- 
ening the crusts. 

In Ozaena it is of great 
advantage in helping 
to control the odor. 

In Sinus troubles it 


reduces the swelling of 
the turbinate bodies 
and assists the sinuses 
to drain naturally. 

Formula in each pack- 
age. U.S.P. drugs used. 

Issued in one-, two- 
and eight-ounce bot- 
tles. 

Sample on request. 


Epinephrin Chloride U.S.P. 1:1000 Solution 
in one ounce bottles 

I F your drug house cannot supply you, 
send direct 

PROPHYLACTO MFG. CO. (Not Inc.) 

227 West Erie Street, Chicago, 111. 


McKesson 

METABOLOR 

Recording 



sags 




• . t 1 & 


Makes metabolism tests as easy 
and as accurate as a blood count 

Ask for Details 

TOLEDO TECHNICAL APPLIANCE CO. 
Toledo, Ohio 




McIntosh Model Alpine Sun Lamp 
A Double Duty Unit 
Consider These New Features 

A. Great range of hood extension vcrtioally and horizontally. 

B. Hood opens or closes, partially or completely. 

C. Perfect distribution of U.V. energy —due to shape of hood. 

D. Patient’s entire body, or any part, oovered with one Bet- • 
ting of hood. (The lamp fits the patient.) 

E. One control adjusts and oontrola the hood. 

P. Perfeot biologic teohnique. Perfect baotcricidal technique. 

G. Reaches all orifices as readily and with muoh less fatigue 
to attendant and patient as with water oooled lamp. 

H. It is equipped with the D. C. Hanovia burner, thus assur- 
ing dependable servioc. v 

Investigate this modality. Let us tell you about it 

SIGN AND MAIL THE COUPON NOW 


M; 


SINT0S T 


ELECTRICAL CORPORATION 


f 223 N. California Avenue, Chicago 

New York Office ----- 303 Fourth Avenue 

Boston Office ------ 857 Boytston Street 

Pittsburgh Office ----- 4002 Jenkins Aroado 

Pacifio Coast Division Offioo, Joshua' Green Bldg., 
Seattle, Wash. 

Just Sign the Coupon Below and Mail it in Today 


McIntosh Electrical Corp. 

Send us without obligation full information about your 
new Molntosh Model Alpine Sun Lamp, also a copy of. 
your new publication, “The New Ultra Violet Therapy,” 
containing the latest discoveries and rescaroh work. 
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Self- 

Verifying 


Price 

$25.00 


The Tyccj Self-Verifying Sphygmomanometer is built like a fine watch — the utmost care 
being taken to insure its dependable action under all circumstances. The needle 
registers the actual pressure when the dial is in any position, and may be relied upon 
absolutely for the fine determination of systolic, diastolic and pulse pressure. The 
whole outfit, including carrying case and sterilizable sleeve, can be conveniently 
carried in the pocket. 


For 

Your 

Library 


BLOOD PRESSURE MANUAL. 
ANALYSIS OF URINE. 

CATALOG OF URINALYSIS 
GLASSWARE. 

These are free, send for them 


Taylor Instrument Companies 

ROCHESTER, N. Y., U. S. A, 


Canzdinn Plant 
Tyres Buldinc, Toronto 


Manufacturing Distributors in Great Britain 
Short & Mason, Ltd., London 
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The Mineral Elements of Seaweed and Sea Water 
with Cod Liver Oil of verified vitamin potency 

This is 

MARINOL 

In Marino! 40% Cod Liver Oil of verified vitamin potency 
is blended with the complex of mineral constituents sodium, 
calcium, magnesium, chlorine, bromine, lithium, with the 
naturally associated iodine and iron in exceedingly minute 
proportions, as they are contained in food, unrefined, unde- 
natured. 

Fairchild Bros. & Foster 

New York 



Among the types of pain in which the Medical Profession are employing 
Toly sin with good success are: — 


Acute Gout 

Acute and chronic arthritis 

Sciatica 

Neuralgia 

Neuritis 

Certain headaches (including 
Migraine) 

Muscular rheumatism 

Lumbago 

Laryngitis 

Dysphagia 

Bronchitis 

Intercostal Pain 


Pleuris}' 

Otitis media 

Eczema 

Herpes 

Urticaria 

Prurigo 

Post-operative conditions 
Fractures 

Acute inflammations 
Tooth ulcers 
Tonsillar abscesses 
Mucus colitis 
Dysmenorrhea 


THE CALCO CHEMICAL COMPANY 

Bound Brook,* New Jersey 
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Tetraiod-phenol-phthalein Sodium Salt 

The Dependable Original 

Purified, standardized and clinically tested 
for both the oral and intravenous methods 

in collaboration with the originators 

of this X-Ray method of gall-bladder diag- 
nosis. 

Exceptionally high iodine content, produc- 
ing dense shadows with normal dosage. 

Far lower limits of alkalinity than re- 
quired for intravenous administration and ab- 
sence of free acid which would render it 
inoperative for oral use. 

25 and 1 00 gram bottles and boxes of five 
3 K gram single dose ampoules. At all dealers. 

lodeikon capsules for oral use supplied by 
Pharmaceutical Mfrs. Names on request. 


IS0-I0DEIK0N 

Phenol-tetraiod-phthalein Sodium Salt. 

For Simultaneous Cholecystography and Test for Hepatic 
Function with one injection. The latest development in this 
field. Smaller dosage, shortened time of observation. 


Literature on request to Medical Dept., St. Louis 



Mallinckrodt Chemical Works 

St. Louis Montreal Philadelphia New York 



In GRIPPE 
f INFLUENZA 
PNEUMONIA 


The 

non-narcotic 

SEDATIVE 

ANALGETIC 

HYPNOTIC 

\ 



To gain Rest and Sleep 

use 1 to 2 tablets of 

ALLONAL 

R est and sleep, so greatly desired 
c and of such vital importance 
in combating grippe, influenza 
IVE and pneumonia, can be effectively 

3ETIC secured by the use of Allonal. 

me 

Rest and sleep, without doubt, are 
Nature’s most valuable aids in her 
fight against infections. 

Not depressing to heart or respiration 

Thousands of physicians who have discovered its value 
are prescribing Allonal in place of the older hypnotks. 

Literature and supply for trial on request 


^ ^HoffmaimLa Roche Chemicd^iks,^^ 

) ’Makers ofMedianesofRare Quality 

19 Cliff St, New York City 
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Recommend Mistol for the 
Nose and Throat 


vJ /y /iSTOL has proven especially efficacious in coughs 
^ and colds, simple, congestive and catarrhal rhinitis, 
hoarseness, bronchitis and laryngitis. 

Mistol consists of menthol, eucalyptol and camphor carefully 
combined in proportions recommended by leading nose and 
throat specialists. A specially prepared petroleum base keeps 
the soothing, healing ingredients in direct contact with the 
mucous membrane for a considerable length of time. More' 
over, it prevents it being easily washed away by the natural 
secretions. 

Mistol and the Mistol Dropper are a real advance in nose and 
throat therapy. With head tilted back, the patient should let 
Mistol drop into each nostril until it is felt to be running into 
the back of the throat. Unlike douches, Mistol avoids any 
possibility of sinus trouble. It is manifestly superior to salves 
which do not reach all parts the mucous membrane. 

Sold in original sealed cartons containing a two ounce 
bottle and Mistol Dropper. 

islol 

RCC.U5 PAT. OPT. 

M<«fe by NUJOL LABORATORIES, STANDARD OIL CO. (New Jersey) 
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SQUIBB Professional Service Re- 
presentatives are serving thousands 
of physicians yearly, bringing, as 
they do, valued information con- 
cerning improvements on old-es- 
tablished products, and vital facts 
concerning recent discoveries 


These Representatives are proud of 
their work, proud of their House, 
and the Products which bear its 
name. Physicians everywhere rec- 
ognize their . helpfulness and arc 
ever pleased to welcome them. 



The Squibb Triple Control is assurance of safety 
.... of potency, too! 


"Satisfactory clinical results, Doctor, 
most certainly can be expected if you use 
Squibb Authorized Scarlet Fever Products. 

"Large numbers of your patients have 
read of the value of the modern method of 
treating scarlet fever. They rely upon you 
to chose a thoroughly dependable product. 

“Squibb Scarlet Fever Antitoxin and 
Toxin are AUTHORIZED PRODUCTS 
prepared under the following triple control: 

1. By laboratory tests and clinical 
trials in our own Biological Laboratories. 

2. By approval of the Hygienic Lab- 
oratories at Washington, D. C. 

3. By approvalof samples of each and 
every lot after laboratory tests and clinical 
trials by the Scarlet Fever Committee, Inc. 


“This Trifle Control assures products 
of absolute and maximum Potency.” 

SQUIBB AUTHORIZED SCARLET 
FEVER PRODUCTS are accurately 
standardized, carefully tested, and dis- 
pensed in adequate dosage. 

SCARLET FEVER ANTITOXIN 
SQUIBB — Therapeutic Dose. 

SCARLET FEVER ANTITOXIN 
SQUIBB — Prophylactic Dost. 

SCARLET FEVER ANTITOXIN 
SQUIBB — For Diagnostic Blanching Test. 

SCARLET FEVER TOXIN SQUIBB 
For Dick Test. 

SCARLET FEVER TOXIN SQUIBB 
For Active Immunization. 


Are you using these im- 
portnntSquibbProducts 
in your daily practice 7 

IPRAL SQUIBB— A 
Superior Hypnotic. 
Non - habit- forming ; 
rapid in action ; produces 
sleep which closely ap- 
proximates the normal. 

INSULIN SQUIBB- 
Accurately standardized 
and uniformly potent. 
Highly stable and par- 
ticularly free from pig- 
ment impurities. Has 
a noteworthy freedom 
from reaction-producing 
proteins. 

OCCULT BLOOD 
TEST SQUIBB — A 
convenient and accurate 
test for occult blood. 
Marketed as tablets in 
bottles of 100 with a 
dropping bottle of gla- 
cial acetic acid. 


**>C Write to the Professional Service Department for Full Information 

E R: Squibb & Sons, Newark 

MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858 




Correct refrigeration of Biological Products is vital to their potency end efficacy. Insist that the source of your supply be equipped 

vith adequate refrigerating facilities. 
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Account for beneficial clinical results physicians obtain by prescribing 

CHEPLIN’S B. Acidophilus Milk 
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masg " _ (“ Our Problems in Endocrinology, Jacob Out- 
man,' M.D., Phar.D., F.A.C.P., Chairman's ^address to the 
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Our products are prepared from fresh glands of healthy 
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vision of our own staff of chemists. Every manufac- 
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There is just so much real worth built into an 
scientific instrument— So much accuracy— 
So much reliability — So much free- 
dom from expensive upkeep — So 
much service — So much sat- 
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pressure instru- 
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. tyamrkinotm-vr 

Standard for bcoodpressure 



-cleaned and replaced with 
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The Keleket 

AUTOMATIC TILT TABLE 

( Motor Driven ) 

You will readily recognize the Keleket Automatic 
Tilt Table ns an outstanding achievement in modern 
Roentgenology. It locks in any position, and elim- 
inates exposed gears, accessory hand wheels, locking 
levers, etc., giving you a simpler yet more efficient 
method of making a diagnosis than ever before. 

Table top is of five-ply polished mahogany. Counter- 
balanced fluoroscopic screen is suspended over the 
table in a strong aluminum frame. Tube is directly 
under the screen and moves in unison with the dia- 
phragms, but can be moved across the table inde- 
pendent of the screen. Diaphragm arm is mounted 
on ball bearings directly underneath the table top, 
and equipped with opaque lead glass shield. Motor 
and gear mechanism are self-locking. When motor 
stops, the position of the tabic is stationary. High 
tension masts conduct the current to the tube below 
tho table. 


This tablo simplifies fluoroscopic operations in every respect. Motor drive automatically places the table in any 
position desired, whether it be horizontal, vertical or Trendelenburg. 

Entire equipment is constructed of the finest materials and built true to that standard of Keleket craftsmanship 
that has won your confidence m all Ivclckct apparatus. 

Ask our representative in your territory for Bulletin No. 10, or write 
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Arlco-Pollcn ShaMinj Siariffn in the Rocky Mountains 


Arlco Pollen Extracts 

made available for the first time ' a proper 
assortment of individualized diagnostic and 
treatment pollen extracts and thereby made, 
possible also for the first time differential 
. diagnoses and specific treatment. 

The accompanying picture illustrates the 
first step necessary to be taken, both far 
and wide, to assure that our variety of 
pollens shall cover all sections and all sea- 
sons, adequately and accurately. . 


Literature with List or Pollens eor Any Section and Any Season on Reruest 

The Arlington Chemical Company 

Yonkers, New York 


If you specify 


“E. S. I. Co.” Instruments 

you make sure of obtaining not only the best instruments that 
are made, but also the “ E. S. I. Co.” service that goes with them. 


For Eye, Ear, Nose and Throat 

N asopharyngoscope — Holmes 
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oat When you need electrically-lighted in- 

struments avail yourself of our twenty-five 
— Forbes Y ears service to the Medical Profession, 
during which time we have had the active 
; laryngo- cooperation of the eminent physicians and 
iepressors, surgeons named opposite in the construc- 
gs ' tion of their respective instruments. 

s. i. Co." These and all of the other instruments in 
Koch, our complete line are described in the 
, Ballenger. Ninth Edition of our illustrated 

Catalogue 

Bossier, a copy of whicl1 will be mailed on request. 

For your own protection see that instruments are stamped 
"E. S. I. Co." and use genuine "E. S. I. Co.” Lamps 

Electro Surgical Instrument Co. 

ROCHESTER, N. Y. 
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ORIGINAL ARTICLES. 

CLINICAL AND PHYSIOLOGIC DEDUCTIONS FROM SYNCHRO- 
NIZED ROENTGEN-RAY EXPOSURES. 

By F. Maurice McPhedran, M.D., 

AND 

Charles N. Wbyl, B.S., 

PHILADELPHIA. 

(From the Henry Phipps Institute of the University of Pennsylvania and the Moore 
School of Electrical Engineering of the University of Pennsylvania.) 

A description of the method of synchronizing Roentgen-ray 
exposures with selected phases of the cardiac cycle, and a brief 
preliminary report of some deductions from such exposures, has 
already been given. 1 Since that report the Weyl pulse relay has 
been routinely employed in studies of tlie chest of both adults and 
children at the Henry Phipps Institute. Some 4200 additional 
exposures confirm the early estimate of the value of synchronization. 

Roentgenograms of excised lungs have been used both as a check 
and as a standard of detail and contrast to be sought in films of the 
living. Excised lungs, if free from marked consolidation and edema, 
can be inflated to secure the fullest detail and contrast of normal 
structures and pathologic changes. They constitute, thus, an 
ideal which is unattainable during life, in so far as the presence of 
the chest wall and the function of the heart and vessels mar detail. 
The thickness of the chest wall is a slight factor, particularly in thin 
children and young adults. It requires only about 20 to 30 per cent 
more ray than is used on excised lungs to secure from the average 
adult, films of similar photographic effect. To some extent it would 
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seem that the slight edema commonly present in the lungs of persons 
dying from other than sudden causes offsets the effect of the chest 
wall in blurring detail. 

The direct and indirect effects of cardiac activity have not 
attracted the attention they deserve in estimating the causes of 
blurred pulmonary roentgenograms. It is true, the trend of roent- 
genology is toward shorter exposures, those of a second or more 
giving way to those of a tenth and a twentieth, then to a fortieth 
and a sixtieth. And in general the faster the exposure the greater 
the number of those films showing a rich trunk shadow arborization 
uniformly throughout the lung field . But those who are accustomed 
to examine their films not only stereoscopically, but each film of the 
pair separately, and to compare one with another the first and second 
films of the pair, realize that it is common to find the trunk shadows 
are not equally sharp in both exposures. For example, in exposures 
as short as 0.05 second, one film of the pair may show the hilum and 
descending trunk shadows sharply and many branches may be 
(lefined, arising from the main stems and traceable well out to the 
periphery; in the other film, the whole hilum shadow and the main 
branches may be blurred and the peripheral arborization quite 
indiscernible. Such disparity is not uncommon in stereograms. 
If such a pair of films be examined stereoscopically, the blurring 
of the one film will usually be read into both and may be interpreted 
as pathologic in origin. Yet careful examination of the heart 
outline will give the clue to such inequality of detail. For it may 
be seen that the contour is different in the two exposures and the 
blurring referable to systolic movement. 

Verification of this may be obtained from synchronized exposures 
whereby stereoscopic pairs, alike in all respects, can be made. If the 
exposures are synchronized to occur in late diastole, tire trunk 
shadow arborization is sharp and well defined to the periphery. If 
the exposures are synchronized to occur at the beginning of systole, 
the hilum shadow and trunk arborizations are blurred and ill-defined. 
Such diastolic and systolic stereoscopic pairs of films, made on the 
same individual on the same day, leave no question that the cause 
of the blurring of hilum and trunk detail is not pathologic. 

When exposures made in late diastole, that is as far as possible 
after the effect of sj'stolic movement, are compared with films of 
excised lungs, the vessels of which have been tied off before excision 
and are therefore filled with blood, it is apparent that even more 
rapid exposures (0.02 second) fail to record all the vascular and bron- 
chial arborization that can be shown in the excised specimen 
(Figs. 1 and 2). The trunks that are particularly lacking in the liv- 
ing are those directed toward or away from the eye, viz: the target. 
This is partly assignable to optical difficulties in the perception of 
structures seen in perspective. But it is also clear, on careful exami- 
nation of the shadows of trunks running in planes nearly perpen- 
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dicular to the ray, that many of these recorded in films of the excised 
lung are lacking in films of the living. There appear to be two possi- 
ble explanations of this difference. First, displacement or alteration 
of the curve of the trunks due to the effect of changing pressure in 
the curved, branching arterial tree. This would postulate that the 
fall in pressure in the pulmonary arterial circulation is sufficient, 
even in the latter part of diastole, to cause the artery and concomi- 
tant bronchi, and to a less extent, and indirectly, the veins, to move 
slightly but enough to render many shadows too thin to be traced 
out from the main stem to the periphery, even when exposures are 
as short as 0.02 seconds. Of course the complexity of the branching 
would allow such changes in position to occur in many planes; 
and there may thus arise segmentation of shadow lines enough to 
account in part for the lessened visibility. The other possibility is 
that the sudden ejection of blood into the distensible arterial tree, 
distributed in the elastic lung, is sufficient to set up a rapid vibration, 
the period of which is higher than the speed of exposure, and suffi- 
cient in amplitude to render the shadow imperceptible. There is 
little doubt that both factors are operative, since both are necessary 
results of the hydrostatic and elastic factors present, and whatever 
their relative importance, we believe from our study that they, are 
material and explain much of the difficulty of recording many 
branches of the vascular and bronchial trees. 

It seems probable that displacement is the cause of the blurring 
of the large trunks, especially of those running to the base, and that 
rapid vibration is the greater factor elsewhere. For in the inner 
third of the lung the vessels are large relative to the contiguous 
air-bearing tissue. Vibration is more likely to be set up when the 
trunks are surrounded by a relatively large volume of a highly 
elastic medium. And toward the middle and outer thirds the air 
surrounded by the elastic lung substance is peculiarly suitable to 
sustain vibratory impulses. 

The evidence in favor of these views comes from several sources. 
Films synchronized with early systolic discharge show more blurring 
of the right descending trunk shadows than those exposed at other 
cardiac phases. While it it impossible to rule out cardiac volume 
changes, the auricle is usually at rest when such exposures are made, 
and ventricular systole, assuming a total output of 75 cc. 2 in 0.15 
seconds actual discharge time, would amount to not more than 13 
cc. with exposure of one-fortieth of a second, the average we have 
used for children. This blurring occurs throughout the inner third 
of the lung field and since these vessels are under increasing pressure 
duiing this exposure, it appears that the major part of the disturb- 
ance is due to displacement. At this phase the peripheral markings 
are almost unrecognizable but are segmented in appearance as well 
as blurred, probably the composite effect of vibration and displace- 
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Exposures have also been made in mid or late systole, that is 
when the pulse, of which the velocity averages about 6 meters a 
second, 3 has had time to reach the periphery. The pressures from 
the heart to the capillaries are then established at nearly a constant 
value, _ and displacement is therefore slight. Blurring in mid- 
systolic films is less than in early systolic exposures, although cardiac 
output is not less. When midsystolic films are compared with 
diastolic exposures, it is seen that in the midsystolic films the trunk 
shadows of and near the main stems are only slightly less definite; 
but those in the middle and outer thirds are fuzzy and less clearly 
traceable throughout the lung fields. It is difficult to know what 
might cause such appearances in the middle and outer thirds, other 
than vibration set up by the pulse wave. 

Further evidence in support of this explanation is obtained from 
other sources. In the same individual on the same day stereo- 
scopic pairs were made in late diastole, first with a pulse rate of 
66 then with one of 84. In the former pair of films, the trunk 
shadows were more clearly defined, more numerous and could be 
better traced branching out to the periphery. The better detail 
was unmistakable in the flat film and even more noticeable stereo- 
scopically. While the period of vibration will be influenced by 
individual variations in the pulmonary structure (pulmonary elas- 
ticity, length and condition of vessels) and the tension due to the 
amount of inspired air, the amplitude of vibration will always be 
less the later the exposure falls after the exciting pulse wave. This 
explanation also accounts for the observation that films of different 
individuals of the same general chest size, muscular development and 
subcutaneous fat, all of which are estimated in calculating exposure, 
vary in photographic detail in rough correspondence with pulse rate, 
which is recorded for purposes of synchronization. This general 
correspondence is modified decidedly by two factors which decrease 
the elasticity of the lung, namely age and emphysema. Comparison 
of films of young adults with those of old persons of the same chest 
size and nutrition shows a marked increase in the number and promi- 
nence of trunk shadows in the latter. Films of individuals beyond 
middle life show that a gradual increase in photographic detail 
occurs with age, apart from signs and symptoms of emphysema. 

It is indisputable that, both with age and with emphysema, 
lessened density of the pulmonary parenchyma affords a bask for 
sharper contrasts whereby the vascular and bronchial arborizations 
stand out. But there are indications that this is not the sole, per- 
haps not the major factor. (1) If it were only a matter of relative 
densities one would expect that over-exposure would wipe out a large 
part of the increased pulmonary markings of films of the emphy- 
sematous as it does the dense, though less sharp and less contrasting 
trunk markings, in films of normal individuals with slow pulse rates. 
But the persistence of sharp detail out to the periphery, despite 
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variations in the quantity and hardness of ray, is characteristic 
of the films of emphysematous individuals.. (2) There is much 
less fuzziness and lost detail in the arborizations shown in systolic 
as compared with diastolic exposures of the emphysematous, than 
occurs in films of the normal chest. This indicates that the ampli- 
tude of vibration is damped. (3) Even with rapid pulse rates, 
films of emphysematous patients show throughout the lung field a 
sharpness and richness of arborization which is almost as fine as that 
seen in films of the excised lung. (4) An increase in pulmonary 
density due to slight edema in the excised lung fails to cause a definite 
loss of trunk markings comparable to the decreased basis for con- 
trast; this is, of course, just a reversal of the effects of the wasting 
process to which has hitherto been assigned the prominence of trunk 
markings in the films of emphysematous persons. v 

Emphysema constitutes a generalized pathologic change recog- 
nizable roentgenographieally by uniformly increased prominence 
of trunk markings throughout both lung fields. Complimentary 
evidence of the importance of vascular vibration is secured from 
localized infiltrations. Here the process is one of increased pul- 
monary density with loss of elasticity and therefore lessened expan- 
sibility and retractability. Yet prominence of the trunk markings 
leading into tuberculous infiltrations is' a roentgenologic character- 
istic both in the early, fresh, and in the old, more or less healed, 
lesions. Apparently solely on the basis of roentgenograms, it has 
been common to refer such visibility of trunk shadows to peri- 
bronchial tuberculosis or peritrunkal tuberculous lymphangitis; con- 
ceptions which find no material basis in pathology. Postmortem, 
arteries, veins and bronchi may be the only recognizable pulmonary 
constituents in widely excavated or indurated areas; but when 
infiltrations are slight or moderate, selective deposition of tubercles 
about bronchi and vessels, especially those which are large enough 
to he recorded in the roentgenogram, does not occur. Nor can there 
be seen, on section of such infiltrations, any increase, uniform or 
irregular, in the thickness of the trunks of supply or their areolar 
sheaths. And in films of excised lungs those trunks leading to 
infiltrated areas are no more prominent than those elsewhere in the 
lung. 

The evidence that the abnormal prominence of trunk shadows is 
chiefly due to decreased pulmonary elasticity rather than to changes 
in relative density of the pulmonary structure, receives an addition 
in a few chest films of patients with mitral disease sufficient to cause 
slightly impaired pulmonary circulation. In these there is an 
increase in the number and breadth of the main trunks, and the 
branches of many trunks, chiefly venous, because traceable into the 
auricle, could be followed further peripherally than in the normal 
but nothing was seen approaching the detail in films of the emphv- 
sematous patients. 
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Broadening and fuzziness of the hilum and trunk shadows has 
been ascribed to bronchitis and to the respiratory manifestations 
of many diseases of childhood, both during the acute stage and after 
the cessation of symptoms. It has further been held that the residua 
of repeated respiratory infections are responsible for the increased 
number and prominence of trunk shadows toward the age of matur- 
ity. We have examined by synchronized exposures many children, 
both during the acute stage of bronchitis and after the acute infec- 
tions of childhood, without being able, in the absence of broncho- 
pneumonia, to distinguish any change in roentgenographic appear- 
ances. Parenthetically, it may be noted that bronchopneumonia 
causes only localized changes, both the familiar irregular densities 
due to the consolidation and prominent trunks referable to localized 
lessened parenchymal elasticity. The local prominence of trunks 
persists for a varying period after a clearing of the recordable 
densities due to bronchopneumonia, but usually entirely recedes 
except in tuberculous cases. We believe this gradual recession to 
be due to slow recovery of' pulmonary elasticity. Many cases of 
severe bronchitis have been examined without our being able to 
distinguish between films taken before and during the attack. 
On the other hand, by synchronizing exposures with systole, it is 
possible to produce in healthy individuals the broadening and 
blurring of the hilum and larger trunk shadows to which has been 
attached a pathologic significance; while in diastolic exposures of 
the same individuals,- blurring is absent. The elevated heart 
rate of acute infections has, we believe, helped to cause confusion 
in films of children, because extensive blurring occurs more fre- 
quently, especially when exposures are not synchronized, than in 
films of the same child with the slower pulse of health. Films of 
excised lungs shoving on section indications of severe bronchitis 
have been carefully examined but we have not been able to recognize 
uncomplicated bronchitis in the film. Even bronchi filled with 
pus have not been distinguishable from vascular shadows in the 
otherwise healthy lung; and section of the bronchi and vessels of 
adult lungs done by Dr. Opie failed to reveal evidence that fibrous 
tissue is laid down about them. Nothing denser than areolar tissue 
surrounding the vessels and bronchi was seen in the absence of 
chronic bronchitis and bronchiectatic change. The increase in the 
number of trunks recorded as maturity approaches appears to be 
due to the slower pulse rate and the greater length and diameter of 
the trunks. 

In films of the excised healthy lung, the vessels of which have been 
tied off before excision, the shadows of the bronchi and vessels form 
a very close mesh-work (Fig. 1). The shadows of artery and vein 
are of practically uniform density from margin to margin; the bron- 
chus, an air-containing tube, is recorded as two narrow branching 
lines separated by a clear space. The vascular shadows are denser, 
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stand out more prominently and blot out the bronchial shadow when 
they intersect; and since the shadows of all but the larger bronchi 
are crossed by many vascular shadows, it is difficult to trace the 
bronchi past the middle third. A few can be followed out to .the 
outer third but not nearly so many bronchi can be traced as can 
arteries or veins. In lungs showing even slight bronchiectasis, 
or in emphysematous lungs with chronic bronchitis, the irregularity 
of outline and of thickening of the bronchial wall gives a shadow 
that is more easily traced. In films of the excised lung this is very 
noticeable. In the living, decreased elasticity, local as in bron- 
chiectasis or general as in emphysema, contributes to the better 
visibility of bronchi. 

Careful study of synchronized films shows that the characteristic 
bronchial shadow is relatively rare beyond the inner third. Except 
for the large arterial trunks directed toward the diaphragm, the 
majority of the branching shadows, especially in the upper two- 
thirds of the lung field, can be traced back, medially, across the 
shadow of the bronchus to the lower lobe, and if the patient is 
slightly rotated with the right side away from the film, many of these 
shadows may be followed, on the right, to the auricular outline. 
The evidence thus obtained by tracing the more prominent trunks 
to their source is in accord with the evidence given that there is 
material displacement and vibration set up by systolic discharge. 
The arteries (and the bronchi) are more affected, move more, and 
are less easily recordable than the veins. 

From the above observations we think that the significance of 
prominent trunk shadows must be considered in the light of pulse 
rate, age, and the extent and situation of the area in which they 
appear. In young adults, uniformly prominent branchings will 
usually be found associated with slow pulse rates. . After middle age, 
such prominence, especially if it extends to trunks directed toward 
the eye, and if it occurs even with rapid pulse rates, suggests emphy- 
sema. Both displacement and vibration are more effective in pre- 
venting perception of the trunks which run axially, or at an acute 
angle, to the incident ray, because displacement or vibration of these 
in any plane occurs across the line of ray. On the other hand, 
displacement or vibration in those trunks running more or less 
perpendicularly to the incident ray, must occur predominantly 
in the same plane perpendicular to the ray in order to move the 
trunk across the line of the incident ray. 

Trunks running to the anterior part of the lung, especially veins, 
are more frequently seen than those supplying the posterior part 
of the lung. It seems possible that several factors may contribute 
to this: smaller lung volume limiting vibration, much as it does in 
the apex; decrease of caliber anteriorly running along with decrease 
of ray penetrability, instead of the reverse relation, which obtains 
posteriorly; the fact that optical perception of receding trunks is 
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better than that of approaching trunks; and the fact that, for any 
amplitude of vibration, the resultant blurring of the image of the 
vibrating object is greater the farther the object is from the him, 
viz., the nearer it is to the source of ray. 

The interpretation of localized prominence of trunk shadows as 
due to locally decreased pulmonary elasticity, is definitely of clinical 
value, if prominent shadows are recorded in films in which the 
patient is accurately and symmetrically placed. The apices for 
example, cannot fairly be compared when rotation exposes one more 
than the other. For corresponding trunks are recorded in different 
planes and trunks shown medially in one film may appear centrally 
in another. As has been pointed out above and elsewhere , 4 the angle 
at which a trunk is exposed is of decisive importance in deter- 
mining the amount of detail recorded. If the patient’s position is 
symmetrical, prominent and detailed trunk shadows in a part of 
a lung field adumbrate the onset, resolution or residuum of infiltra- 
tion, the constituents of which in the parenchyma may be too slight, 
discrete or irregularly deposited to be clearly recognizable. The 
increased detail and stereoscopic reinforcement of synchronized 
diastolic exposures not only allow one to perceive more accurately 
such localized changes, but, by recording trunk shadows chiefly 
as continuous branching lines rather than segmented as they fre- 
quently appear in exposures which are systolic, distinguish the 
symmetrical, if prominent, trunk shadow arborization from the 
irregularly distributed linear, blotchy or dotted shadow of infiltra- 
tion. We think that even in the apex the finer detail of synchronized 
exposures enables one better to record scant and discrete infil- 
trations. But a greater usefulness lies in the clarity with which it 
defines the localized or diffuse nonapical tuberculous infiltration of 
the infantile type. Such a lesion may, of course, occur at any age 
but essentially results from the slow progression instead of the 
healing of a primary pulmonary localization . 6 The individual dots 
comprising the mottling may, in the early stage, be discrete and so 
soft that they are not recorded except under the most favorable 
technical conditions. Sometimes a slight infiltration is recorded 
as an irregular noded network of which the component strands are 
unequal in length and breadth, and irregularly beset with dots of 
unequal size. Either of these appearances may remain unperceived 
when the trunk shadows are not clearly and continuously traceable 
and therefore distinguishable from faint abnormal densities in the 
same area. If an infiltration is somewhat denser and sufficient to 
cast a soft shadow in which the trunk markings are only faintly 
distinguishable and look blurred, which is not uncommon in films 
of the infantile type of tuberculous lesion, the diagnosis may be 
made if the delineation of the trunk markings is clear in compar- 
able areas; or in adjacent areas, except that the best comparison for 
one apex is the other. One can then be sure that the haziness about 
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the trunks in the affected area is not an ■ artefact due to systolic 

movement. _ # 

The pathologic variations occurring during the prolonged clinical 
course of these lesions will often not be recognizable unless the 
normal structure in areas not infiltrated is recorded at each exami- 
nation to serve as control. Such variations may be wide for years 
after the cessation of the infecting contact. They correspond to 
fluctuations in pathologic activity, often precede changes in clinical 
condition, and require close oversight in order to direct the thera- 
peutic course. This is of special importance in young children for 
whom home treatment is desirable during a large part of this illness, 
which in them is peculiarly liable to smoulder protractedly despite 
every care. 

The diagnosis of these cases may rest largely on the roentgeno- 
gram. The physical signs are commonly equivocal, rales being 
often inconstant, and extending over only a small part of the affected 
area. Changes of percussion note and of the whispered voice are 
sometimes not found over these lesions, and often bear no definite 
relation to the extent and intensity of the physical density obstruct- 
ing the Roentgen ray. The tuberculin reaction is commonly intense 
in both manifest and latent lesions and is often the one other valuable 
indication of tuberculous disease . 6 It is difficult to attach too 
much importance to the earliest possible recording and recognition 
of tuberculous lesions, whether manifest or latent, apical or infan- 
tile in type. The frequency of relapse even in technically minimal 
cases, does not encourage avoidable procrastination in diagnosis. 
The added months of sanatorium care due to involuntary delay in 
arriving at a diagnosis are costly enough to render economically 
justifiable more exacting methods. 

Synchronized exposures are valuable in the differentiation of 
early bronchiectasis. Very small lesions may be detected when the 
stereoscopic reinforcement is at its maximum . 7 We have found 
that in moderately advanced bronchiectasis, blurring of the lesion 
occurs in one-fortieth second exposures if they are synchronized 
with systole. There is definitely clearer detail in late diastolic 
films. 

It has seemed to the writers that the evidence that vibration is 
set up by the pulse wave, although it has been obtained during 
fixed inspiration, may have certain physiologic implications during 
unarrested respiration. While the frequency and amplitude of 
vibration set up by any one pulse wave must be dependent on volume 
and tension of both artery and enveloping parenchyma and there- 
fore must be damped by the change in tension due to progressive 
inspiration or expiration, vibration may produce some agitation and 
mixing of the air w hich flows and ebbs at only one point of a multi- 
locular chamber. The respiratory value of such vibration would 
largely depend on its amplitude. This would vary with the size 
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of the pulse wave, and the sharpness of rise and fall of pressure due 
to its passage, for these correspond to the weight and sharpness of 
a stroke that excites vibration. The circulation and structure of 
the lungs seem peculiarly adapted to the maintenance of such 
vibration— low diastolic arterial pressure, sharp and large pulse 
pressure changes, and an elastic pulmonary parenchyma which 
can both receive and sustain vibration. 

Conclusions. There is evidence that cardiac movement and 
vascular pulsation cause more extensive and complex pulmonary 
movement than has hitherto been recognized. The effects of vas- 
cular displacement and vibration in the blurring of roentgenographie 
detail are important. Artefacts are produced to which have been 
given a pathologic interpretation. By synchronization of exposures 
with late diastole, such artefacts may be eliminated and finer detail, 
both normal and pathologic, recorded, with marked enhancement 
of stereoscopic accuracy. The method is of value in the early 
recognition and differential diagnosis of discrete tuberculous infil- 
trations, especially those which are infantile in type, beginning 
bronchiectasis, bronchopneumonia and other processes manifesting 
themselves by changes in the relative density of the pulmonary 
structures, with slight and equivocal or no physical signs. 
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ROENTGENOLOGY AS AN INVESTIGATIONAL FIELD IN THE 
MECHANISM AND DIAGNOSTIC SIGNIFICANCE OF 
PHYSICAL SIGNS OF THE CHEST. 

By Raphael A. Bendove, M.D., 

DENVER, COLO. 

The use of roentgenology in the diagnosis of certain pulmonary 
affections has long been established. The value of serial roentgeno- 
grams in the prognosis as well as in the therapeutics of pulmonary 
tuberculosis cannot be overemphasized. In recent years, attention 
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has been drawn to the significance of roentgenology in the stingy of 
pathogenesis, 1 pathology, 2 and mode of healing in pulmonary 
tuberculosis. 3 However, radiology opens a new avenue in the inves- 
tigation of clinical medicine, which may eventually lead to a different 
interpretation and more or less complete revision of the hitherto 
accepted physical signs of the chest. _ 

The discrepancy between roentgenological and physical findings 
of the chest has been pointed out by Heise and Sampson, 4 Sergent, 5 
Rieder, 6 Fales, 7 Norris, 8 and many others; but in all those studies 
physical signs were accepted as a matter of fact and were merely 
compared with radiology to indicate the advantages and limitations 
of each of these methods of diagnosis, few concluding that radiology 
is only an adjunct in our diagnostic armamentarium, others claiming 
that radiology surpasses physical signs in many ways. In this study, 
I want to point out how advantageously radiology can be applied 
in studying the mechanism of many classic signs of the chest and 
their true diagnostic significance. 

Until the era of radiology, all the physical findings could be 
checked up only at the postmortem table, and all the physical signs 
were interpreted in the light of the anatomic-pathologic findings. 
This method, known as tire anatomic-clinical study, was introduced 
into modern medicine by Laennee. While it is true that the only 
way of studying the exact macroscopic and microscopic pathology 
of tissue is after the autopsy, one cannot but recognize the limitations 
of tins method in interpreting the mechanism of all physical signs, 
inasmuch as the postmortem examination reveals only the ultimate 
condition of the lungs, which can in no way explain all the protean 
manifestations and varying physical signs observed in the protracted 
course of any chronic pulmonary affection. On the other hand, 
roentgenology while revealing only the macroscopic pathology of 
the lung, enables us to visualize these pathologic alterations in 
vivo, and to study their progression or retrogression in the host him- 
self. 

Furthermore, whereas the autopsy teaches us mostly the patho- 
logic anatomy, roentgenology often teaches us also the physiologic 
pathology of the lung, and is therefore more important in explaining 
certain physical signs. Now taking into consideration that the 
study of roentgenographic and roentgenoseopic pathology can 
be made as often as desired in conjunction with physical examina- 
tions of the chest, one can easily see what new avenues this method 
opens into the investigation of the mechanism and significance of 
many of the physical signs. 

In tliis article, I shall limit my observations to only a few of the 
numerous old and new physical signs of the thorax. 

Pulmonary Cavities. In a previous contribution 9 1 have indicated 
that about 50 per cent of all pulmonary cavities lack most, if not 
alt, the standard textbook signs of cavitation. These, so to speak, 
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silent cavities are of at least two types as far as auscultatory signs 
are concerned, which I named ( a ) absolutely mute, that is, such 
cavities over which no suspicious signs of any pulmonary lesion can 
be elicited, and ( b ) relatively silent, that is, such cavities which do 
not exhibit any of the classic cavernous signs but over which other 
adventitious sounds are heard. Since then I have observed “silent 
cavities” in many more cases. The relative]}'' silent are in over- 
whelming majority. 

There is no doubt that routine roentgenologic examination of 
every chest case would disclose a much larger number of pulmonary 
cavities than could ever be diagnosed from physical signs alone, if 
we adhered to the classic signs of cavitation. It is not meant at 
all to indicate the fallacy of auscultation, but merely to show the 
necessity to revise the significance of many of the auscultatory 
signs. A systematic application of roentgenoscopy and roentgeno- 
graphy, with a more close corroboration of the physical and roent- 
genological findings would lead to a better understanding of the 
mechanism and consequently the diagnostic significance of the 
auscultatory signs. 

Stereoroentgenoscopy tells the reason for the absolute muteness 
of certain cavities; such cavities are found to be located, as a rule, 
in the center of the lung surrounded by unaffected pulmonary 
tissue. We must remember that the cavernous sound is a modified 
laryngotracheal sound produced by the sympathetic vibrations 
of the cavernous wall which the air entering into the cavity sets up. 
The smoother the walls of the cavity, the larger its dimensions, and 
the nearer it is to the chest wall, the more pronounced is the cav- 
ernous quality of the breath sound. Consequently, when a small 
cavity is surrounded by unaffected lung tissue, the cavernous quality 
of the sound will be either altogether absent, or somewhat modified. 
These various modifications of the cavernous sounds are produced 
by the alterations in the surrounding tissue, the size of cavity and 
its distance from the chest wall, which can be determined only by 
means of roentgenology. Certain cavities way be mute when 
we listen anteriorly, while posteriorly we may hear moist rales and 
modified breath sounds. Such a cavity when watched stereo- 
scopically is found to be located near the posterior wall. The same 
holds true of cavities located nearer the anterior chest wall. 

The prognosis of these silent cavities has been discussed else- 
where, 9 and it can be told only by repeated physical examinations. 
Thus a large cavity which is somewhat hyperresonant on percussion, 
and over which no breath sounds are obtained, is of fair prognosis. 
Such cavities do not show any fluid levels when studied roentgeno- 
logically, which means that the walls are well fibrosed and smooth, 
and the afferent bronchus has been closed probably by fibrosis. 
Tin’s has been verified also by autopsies. The closure of the bronchus 
might also be produced by secreta and necrosed material, but such 



Fig. 1. — The small cavity at right base was absolutely mute to physical exami- 
nation; the cavity in fourth interspace of left lung revealed itself by bronehovesicular 
breathing and moist inspiratory rales over an area of about 2 inches, and the small 
cavity in the second space was suspected from the snappy inspiratory sound with 
moist rales heard over this area. 



$•— Roentgenogram showing right complete thorocoplasty. Subcrepitant 
throughout on deep inspiration only. Note also left compensatory 



Fig. 3. — TtoentEcnogram of same ease as Fig. 2 after induction of left pneumo- 
thorax. Note the large cavity well outlined with fluid level, indicated by white 
arrows. (Black arrows indicate extent of pneumothorax.) 







Fig, 5 

Figs. 4 and 5. — Roentgenograms of a case of artificial pneumothorax taken in 
inspiration and expiration respectively. Note the complete compression of upper 
third of lung over which no breath sounds were heard, and the respiratory expansion 
and contraction of lower part over which vesicular breathing was elicited. Note 
also wide range of diaphragmatic movement. 




Fig. 6 



Fig. 7 



Figs. 0 and 7. — Inspirator}' and expiratory plates of case of left pneumothorax. 
Note the pendular mediastinal movements with the respirator}' phases, most pro- 
nounced nt the “three weak spots of the mediastinum." A to- and-fro frictionjrub 
was heard over the sternum anteriorly, and from fourth to ninth dorsal vertebra 
posteriorly. 
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cavities will at one time or other show a fluid level and their phj'sical 
signs are very changeable. These cavities are, as a rule, of poor 
prognosis. 

The absence of the classic cavernous breathing by no means 
excludes the presence of a pulmonary cavity which might easily 
be found on roentgenoscopy. The following findings are very sug- 
gestive of pulmonary cavity: a deep inspiratory sound over an 
isolated area of the chest or any other modified breath sound, with 
moist rales over a limited area of the chest, heard on ordinary 
inspiration. Fig 1 is a roentgenogram of the ches.t with silent pul- 
monary cavities of both types. The cavity seen at the right base 
was not suspected from physical findings as there were no adventi- 
tious sounds heard over this area, whereas the feeble broncho- 
vesicular breathing with moist inspiratory rides heard over about 
2 inches at the fourth interspace of the left chest was interpreted as a 
cavity and is seen plainly on the roentgenogram, and the small 
cavity in the second space was suspected from the snappy inspira- 
tory sound and the moist rales heard on ordinary breathing over 
this limited area. 

It should be noted, however, that cavernous breathing always indi- 
cates a cavity, even if the cavity is not well outlined on the roent- 
genogram. If pneumothorax is instituted in such a case the cavity 
wall comes out very conspicuously. Figs. 2 and 3 are illustrative 
of tins. Fig. 2 does not reveal any definitely marked cavity, though 
pronounced cavernous breathing was heard over the lower third 
of the left lung anteriorly and posteriorly. Fig. 3 is a roentgeno- 
gram of the same case taken after the induction of pneumothorax; 
a thick-walled cavity stands out conspicuously with a small fluid 
level. 

Pneumothorax. The constant and careful roentgenoscopy which 
is required in all cases treated with artificial pneumothorax has 
contributed a great deal to the understanding of the various physical 
signs of pneumothorax. The percussion signs of spontaneous as 
well as artificial pneumothorax range from tympany to diminished 
resonance, depending on the extent of the pneumothorax and par- 
ticularly on the existing intrapleural pressures; the auscultation 
signs may vary from absent breathing or vesicular breathing to all 
tones of amphoric breathing; the existing sound being determined 
by the intrapleural pressure, the extent of collapsed and non- 
collapsed portions of the affected lung, and upon the existence or 
nonexistence of visceral pleural opening. A systematic study of 
the varying physical signs of a case of artificial pneumothorax in 
which the extent of the involved and uninvolved portions of the 
lung can be studied accurately before and after induction of the 
treatment and the intrapleural pressure can be graded accordingly 
when corroborated with roentgenological findings, sheds lighten 
the mechanism and significance of many of these signs. 
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In discussing the mechanism of localization of gas in the pleural 
cavity, 10 - 11 I indicated that the difference in the elasticity of the 
diseased and nondiseased lung tissue as well as the difference in the 
intrapulmonary and intrapleural pressures make it possible for the 
gas introduced into the pleural cavity to localize over the diseased 
portion without curtailing much of the function of the unaffected 
portion of the treated lung. This curtailment of function is directly 
proportional to the intrapleural pressures created therein; when the 
intrapleural pressure exceeds that of the intrapulmonary pressure, 
the uninvolved portion of the lung will also be compressed and its 
respiratory surface reduced to a minimum, whereas if the intra- 
pleural pressure is less than that of the intrapulmonary pressure, 
the functioning portion of the lung will continue to expand and 
contract with each respiratory phase. These pneumodynamic 
principles explain many of the physical signs of pneumothorax. 

Figs. 4 and 5 are roentgenograms of a case of left artificial pneu- 
mothorax taken in inspiration and expiration respectively when 
both intrapleural pressures were less than atmospheric. It is to be 
observed that the upper diseased third of the lung remains com- 
pressed and unchanged in both inspiration and expiration, whereas 
the lower uninvolved portions of the lung expand and contract with 
each respiratory phase. This accounts for absent breath sound 
over the upper third of the right chest, and somewhat harsh vesicular 
breathing over the rest of the chest. When the intrapleural pressure 
was increased by introducing larger amounts of gas into the pleural 
cavity, which entailed a more effective collapse of the entire lung, 
the vesicular breathing became markedly diminished. 

However, in cases of spontaneous pneumothorax amphoric 
breathing is present at one time or another, which varies in intensity 
and pitch according to the existing intrapleural pressures. As long 
as amphoric breathing is present the compressed lung fails to 
reexpand, which indicates a visceral pleural opening. Frequent 
roentgenoscopy shows a gradual reexpansion of the collapsed lung 
after the disappearance of amphoric breathing. 

In my article on significance of amphoric breathing and coin 
sound test, 12 I discussed fully the mechanism and diagnostic sig- 
nificance of these sounds. The persistence of amphoric breathing 
means failure of the visceral-pleural opening to close and usually 
spells a poor prognosis. The gradual receding in the pitch of the 
coin sound is indicative of a decrease in the intrapleural pressure 
and a slow reexpansion of the collapsed lung. The hyperresonance 
in pneumothorax is determined both by the extent of the collapse 
and particularly by the existing intrapleural pressure, being most 
pronounced when the pressure exceeds the atmospheric one, and 
shading into diminished resonance and even dulness when the lung 
is partially expanded and the intrapleural pressures are below that 
of the atmospheric. 
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Mediastinal Friction Eub. The following case is very illustrative 
in bringing out the importance of roentgenology in explaining certain 
baffling physical signs of the chest which even postmortem examina- 
tions could not solve, inasmuch as it has to do more with patho- 
logic physiology than with pathologic anatomy. 

Figs. 6 and 7 are inspiratory and expiratory plates of this case of 
left spontaneous pneumothorax. The intrapleural pressures at this 
time were +5 + 30 water manometer. Percussion elicited slight 
hyperresonance from apex to base, and breath sounds were absent, 
except for a faint posttussic amphoric sound, which disappeared in 
a few days. A peculiar to-and-fro friction rub was heard over the 
sternum anteriorly and from the fourth to the ninth dorsal vertebral 
posteriorly, resembling somewhat the sound made by moving paper 
back and forth between two fingers. This sound was most baffling. 
However, roentgenoscopy revealed the secret; the movements of 
the collapsed lungs were hardly perceptible, whereas the labile 
mediastinum was swinging from left to right, pendulum like, with 
each respiratory phase, reaching beyond the nipple line of the right 
side on expiration. The inspiratory and expiratory Roentgen ray 
plates show the range of the swinging of the mediastinum distinctly 
which, no doubt, accounted for the peculiar friction rub. 

This friction rub was becoming feebler after the fifth day and 
disappeared completely on the tenth day. At this time the intra- 
thoracic pressures in the left pleural cavity were both negative, the 
lung was markedly reexpanded, and distended and contracted with 
each respiratory cycle. The swinging of the mediastinum was 
hardly noticeable under the fluoroseope. It is obvious enough that 
the mechanism of production of this peculiar friction rub could 
have never been explained without the aid of roentgenoscopy. 

Edles. R&les are adventitious noises indicative of pathologic 
anatomy or altered physiology in the respiratory system. They 
result from interference with the free movement of air within the 
bronchopulmonary structure, due either to intrinsic or extrinsic 
causes. These rales are classified according to their acoustic 
properties into sonorous, sibilant, crepitant and so forth; according 
to their mode of production into dry or moist; and according to 
their anatomic topography into bronchial, vesicular, and so forth. 
These classifications of rales are not distinct entities because there 
is a close interdependence between the topography, mechanism, 
and accoustics of the rales. The "musical” quality of the rale is 
not only determined by its mode of production, but also by tire 
anatomic seat in which tire respiratory pathology has occurred, 
hence the diagnostic value of the exact interpretation of these rales! 
Still, there is as yet no unanimity of opinion among clinicians as to 
the diagnostic significance of certain rales, and careful systematic 
serial roentgenography might enable us to elucidate the mechanism 
and clinical value of such rales. 
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. The so-called subcrepitant rales are still the greatest bone of 
contention among clinicians as to their diagnostic and prognostic 
significance. Bushnell 13 and others consider the crepitant and sub- 
crepitant r&les as a sure sign of clinical activity in pulmonary tuber- 
culosis, whereas Bruns, u adequately naming these rales "parenchy- 
matous,” claims that these are due simply to atelectasis and no 
clinical significance can be attached to them. No doubt, all these 
rales originate in the forceful separation of the walls of the atelec- 
tatic alveoli and bronchioles by effective inrush of air during the 
inspiratory phase, but atelectasis is an abnormal condition of the 
lung tissue resulting from various causes, and these latter determine 
the character of the rales and their relation to the respiratory cycle. 

The elastic fibers of the anatomic lung tissue possess both expan- 
sibility and a contractile force; either of these properties might be 
injured separately or both might be lost at the same time. In 
atelectasis the expansibility of the pulmonary tissue is hindered 
whereas the contractibility is intact, hence the tendency of such 
tissue to remain collapsed. It is at once apparent that the degree 
and permanency of the atelectasis depends a great deal on the cause 
which occasions this condition; it may result from simple attenua- 
tion of the expansibility of certain portions of the lung tissue 
because of disuse or from various pathologic changes which have 
taken place in this or that area of the lung tissue. Thus atelectasis 
may be merely functional, that is, no pathologic changes ensued 
in the alveolar structure but they became deflated simply because 
they had not been used, such as the base of the lung of shallow 
breathers; such alveoli can be separated by deep breathing and 
their expansible force returns to physiologic limit after a repeated 
deep inspiratory exercise. The atelectasis resulting from pathologic 
alteration in the pulmonary tissue, such as edema or infiltration 
which actually injure the expansibility of the elastic fibers, become 
more permanent, the walls of the alveoli are rough, moist, and stuck 
together, and it requires greater inspiratory force to inflate such 
alveoli. Consequently, the rales produced in pathologic atelectasis 
will differ from the rales produced in the functional atelectasis, and 
can therefore be used as a differential sign. 

The musical quality of the crepitant and subcrepitant is described 
as the sound made by rolling a lock of hair between the fingers held 
close to the ear, or by throwing a pinch of salt upon a hot stove. 
This description could be tolerably applied to the rales heard over 
functional atelectasis, but the rales elicited over pathologically 
atelectatic tissues have a more sticky quality and could be best 
imitated by placing two wet sheets of paper with rough surfaces 
upon one another, and, holding them near the chest piece of the 
stethoscope, separating them forcibly. This accoustic distinction 
between the rales has not as yet been stressed in the medical litera- 
ture, though it is of utmost clinical value, particularly in tuber- 
culosis. 
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From careful roentgenoscopy, roentgenography, and stereo- 
roentgenology of numerous cases with various parenchymatous 
rales, I have gained the following impressions: 

(a) The crackling parenchymatous rale is heard at the end of 
deep inspiration and might disappear after a few respiratory 
exercises. Such atelectatic areas appear somewhat hazy on roent- 
genoscopy, but they “light up” after profound breathing, which 
means that air was forced into the atelectatic alveoli. In cases of 
thoracoplasty these crackling parenchymatous rales are always 
elicited after deep breathing and they never disappear. Fig. 8 is a 
case of complete right thoracoplasty. Crackling parenchymatous 
rales were elicited from apex to base on deep inspiration produced 
unquestionedly by forceful separation of certain of the compressed 
bronchioles and alveoli which do not function in ordinary breathing. 
In thoracoplasty, there is no actual loss of pulmonary tissue, but 
the entire lung is reduced in volume and compressed, that is, atelec- 
tatic due to an extrinsic cause. Consequently, when air is drawn 
in forcibly, certain of these alveoli inflate partly and give rise to 
these rales. In case of fluid in the chest, which compresses the lungs 
completely no rales are heard, but after aspiration crackling par- 
enchymatous rales are elicited on deep inspiration for a few days. 

(i b ) The sticky parenchymatous rales, like those produced by 
the sudden separation of two rough wet sheets of paper, are seldom 
elicited on inspiration alone, even on deep inspiration. They can 
be provoked after cough followed by a deep inspiration in which 
case they might be heard throughout the inspiratory phase. The 
pulmonary area over which the posttussic rales are obtained is 
always hazy on roentgenologic examination; it has a ground-glass 
appearance, and fails to “light up” under the fluoroscope even on 
the most profound inspiration, only cough might render such area^ 
somewhat brighter roentgenoscopically. On the roentgenogram 
the haziness resembles that of an expiratory Roentgen ray plate. ' 

The mechanism of these rales might be explained as follows: the 
edematous or infiltrated alveoli lost a great deal of their expansile 
property, and their moist and rough surfaces stick together, becom- 
ing totally deflated, that even the air of profound inspiration is not 
enough to separate these alveolar walls; however, on cough, when 
intrapulmonary pressure is greatly iricreased, it makes it possible 
for the following inrushing air to separate these agglutinated alveoli 
which imparts that peculiar sticky characteristic to these rales. 

_ Excluding acute pulmonary affection, such rales are strongly in- 
dicative of pulmonary tuberculosis, which though it might not mani- 
fest itself constitutionally, is potential in developing into clinical 
activity. In studying serial Roentgen ray plates in cases of pul- 
monary tuberculosis which apparently healed by resolution, and 
no trace of infiltration could be seen any more on the roentgeno- 
grams, I observed that those cases, in which the posttussic rales 
just described persisted over the affected areas, were subject to 
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flare-ups, and such areas were not “lit up” property under the fiuoro- 
scope. The disappearance of the posttussic rales in cases of pul- 
monary tuberculosis healed either by fibrosis or by resolution is of 
good prognosis. Such posttussic rales might also be heard at the 
base of either lung in postpneumomc cases, and could not be differ- 
entiated from pulmonary tuberculosis except by history and their 
limitation to the base. 

. (c) Sticky subcrepitant rales heard on ordinary inspiration over 
an isolated area of the pulmonic field are strongly suggestive of small 
cavitation. Such areas show up on the roentgenoscope and roent- 
genogram either as a honey-comb area, or as a definite small cavity 
with even small fluid level (see section on pulmonary cavitation). 
Fig. 3 is very illustrative in this respect; feeble bronchovesicular 
breathing and sticky inspiratory rales were heard over about 2 
inches at the fourth interspace of the left chest and a definite cavity 
of about the same size is seen on roentgenogram, and in the second 
space of the same side there is a honey-combed area with a small 
cavity which revealed itself on physical examination by a harsh 
inspiratory sound and moist rales on ordinary breathing. When 
the cavity becomes larger, with a noticeable fluid level, the rales 
assume a stirring and gurgling quality. 

It is thus obvious that the diagnostic significance of these par- 
enchymatous or subcrepitant rales is determined first by their 
particular musical quality which is rather difficult to define exactly 
until one becomes accustomed and well acquainted with their 
sound; second, the time of occurrence of these rales in the respira- 
tory cycle, on ordinary breathing, on deep breathing or only after 
cough is of great importance. 

The modification of the respiratory sound has no relation to the 
characteristics of the rales, any shade of breathing might be obtained 
with any of these rales. But when bronchial breathing is heard 
without any rales, pleural effusion is to be diagnosed. Dry rales, 
sonorous or sibilant, are produced in the bronchi and neither 
roentgenoscopy nor roentgenography reveals any changes in the 
pulmonary field, if no parenchymatous lesion coexists. 

Compensatory Emphysema. In discussing the circulatory changes 
which take place in cases of artificial pneumothorax 15 1 drew atten- 
tion to the sharp distinction in tire mechanism and alterations of 
hypertrophic and compensatory . emphysema. In hypertrophic 
emphysema the pulmonary capillaries are compressed because of 
overdistention of the alveoli, the elastic tissue of which has lost a 
great deal of its contractile power, the residual air is increased, and 
the ventilation of the lungs is very poor. Such lungs appear over- 
aerated on the roentgenogram, with blurring of the lung markings, 
and roentgenoscopically the lungs seem overilluminated even on 
expiration, which shows an expiratory overdistention. This is the 
reason why the expiratory breath sound of an emphysema is feeble 
and prolonged. 
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In compensatory emphysema, on the contrary the distention 
of the alveoli is a result of the engorgement and dilatation of the 
capillaries surrounding the air sacs, and the elastic tissue of such 
a vicariously hypertrophied lung retains both its expansile and con- 
tractile power; consequently the lung ventilation is more effective. 
Roentgenographically the lung markings of such lungs are accen- 
tuated, and roentgenoscopically tire lungs are seen to expand and 
contract fully causing a marked difference between the illumination 
of the pulmonic field in inspiration and expiration. This explains 
why the breath sounds of such a lung are exaggerated and puerile 
in character. Fig. 8 shows a vicariously emphysematous left lung. 

The gradual development of compensatory emphysema and the 
modification in the breath sounds following such changes can be 
best studied in cases of artificial pneumothorax. Roentgenograms 
taken shortly after the induction of pneumothorax show a somewhat 
hazy appearance of the contralateral lung with marked accentuation 
of the lung markings. This is due to the engorgement of the pul- 
monary bloodvessels as a result of a greater amount of blood being 
driven through the same capillary bed per unit of time. The 
alveoli of the lung do not become over distended, until a few weeks 
later. Percussion at this time usually reveals slight diminution in 
resonance over this lung and breath sounds are not changed. Grad- 
ually the breath sounds over the lung grows harsher and becomes 
exaggerated or puerile in character. At this time the expansion 
and contraction of the lung assumes a wider range, as can be shown 
roentgenoscopically. 

Conclusions. An endeavor has been made to show that roentgen- 
ology could be used to great advantage in tire investigation of the 
mechanism of physical signs of the chest and in evaluating their 
diagnostic and prognostic significance. The application of this 
investigational method to the study of the physical signs of pul- 
monary cavities, pneumothorax, certain rales, and so forth, assisted 
a great deal in elucidating the mechanism of many of these signs 
and brought about a revision in their diagnostic interpretation: 

1. About 50 per cent of the pulmonary cavities are silent as to 
the classical signs of cavitation; of these few are absolutely mute, 
not revealing themselves by any adventitious sounds, but most of 
them can be detected by congeries of signs, such as modified breath 
sounds with moist inspiratory rales heard over an isolated area of 
the lungs. 

2. The presence of amphoric breathing indicates a pleural-visceral 
opening. As soon as the opening closes the amphoric breathing 
disappears and’ the lung begins to reexpand, as can be watched 
roentgenoscopically. The varying physical signs of pneumothorax 
m the same side of the chest are determined by the modified pneumo- 
djnamics and the localization of gas in that pleural cavity 

. 3 \ (a \ Subcrepitant crackling rales heard over an area on deeo 
inspiration are due to functional atelectasis. (6) Subcrepitant 
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sticky rales which are elicited only after cough are due to edema 
or infiltration of the alveolar walls; these areas fail to “light up” 
under the fluoroscope on inspiration, (c) Moist rales heard on 
ordinary inspiration over a limited area of the pulmonic field with 
modified breathing are strongly suggestive of small cavitation. 

4. A peculiar friction rub heard over the sternum anteriorly or 
over the thoracic vertebra posteriorly in cases of pneumothorax 
is due to the pendulum-like movement of a labile mediastinum, 
moving back and forth with the respiratory cycle. 

5. The marked distention and contraction of the vicariously 
dilated lung in cases of compensatory emphysema causes the breath 
sound to become puerile or exaggerated in character. 

Roentgenoscopy, roentgenography, and stereoroentgenography 
could no doubt, be used advantageously in the study of the mechan- 
ism and physical signs of many other chest abnormalities. 
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ENCEPHALOGRAPHY. 

Lumbar Puncture and Trephine Methods. 
By E. E. Carpenter, M.D. E.A.C.S. 

DALLAS, TEXAS. 


For .the purpose of this article the term encephalography is 
sufficient for the discussion of analysis of the brain by the injection 
of air either through a lumbar puncture or a small trephine, or by 
the combined use of both methods in connection with Roentgen ray 
films. 

Bingel, 7 Weigeldt, 8 Gabriel, 12 Denk, 10 Schoot and Eitel, 29 Jung- 
ling, 9 Schuller, 11 Liberson, 6 and others have reported numerous 
cases where lumbar puncture and injection of air has been employed 
successfully for diagnosis and localization in various types of brain 
lesions, but the procedure has been accompanied by frequent 
profound reactions, such as pain in the head, severe headache, 
vomiting and diarrhea, or by collapse and shock during and follow- 
ing the test under local anesthesia. Also some fatalities have been 
reported. 

The trephine method of air injection as developed by Dandy 1 
under the term “Ventriculography,” and also employed by Schuller,” 
Weigeldt, 8 Herrmann, 25 Davenport, 21 Elsberg, 3 Adson, 10 McConnell, 18 
Grant, 4 Locke,® and various other writers, is employed almost 
exclusively in this country, and to a great extent this method has 
supplanted lumbar puncture in foreign countries notwithstanding a 
mortality of 5 to 10 per cent from the procedure. However, the 
trephine method is used 'by most investigators only in a class of 
cases where practically 100 per cent mortality occurs within a 
brief period unless relief can be procured. 

Although, the extreme discomfort from the lumbar puncture 
method as usually made, and its limited field in well developed and 
in terminal brain lesions have greatly restricted its use, yet this 
form of encephalography when employed under proper conditions 
becomes an indispensable factor in the investigation of early tumor 
suspects and in all forms of brain disturbances which cannot be 
satisfactorily determined by the usual methods of diagnosis. The 
lumbar puncture method is less dangerous than the trephine 
method and has a wide range of usefulness, but neither test should 
be used to the exclusion of the other, and occasionally both methods 
are necessary. 

The Lumbar Puncture Method. The lumbar puncture method 
can be utilized in almost any patient with comparative safety, 
except in those with tumors of the posterior fossa or with extensive 
communicating type of hydrocephalus. Correct interpretation of 
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the usual Roentgen ray films along with a proper understanding of 
cerebellar disturbances and of the Barany vestibular tests will 
eliminate the danger of tumor, while the presence of extensive 
hydrocephalus should be detected before a very harmful amount 
of air has replaced the fluid withdrawn during the test, otherwise, 
the fluid should be reinjected by the trephine method. As a rule, 
the lumbar puncture test should not be employed when any brain 
tumor is strongly suspected or known to be present, yet at times 
it is of value in supratentorial tumors. Occasionally, the lumbar 
puncture test is difficult to interpret, especially if an excess of air 
has not been injected. In about 15 per cent of the tests by lumbar 
puncture, the trephine method is also necessary to further clarify 
the situation due to impervious third ventricle, or to blocked ven- 
tricles from tumor, from luetic, inflammatory and traumatic 
lesions, or from abcess. 

The lumbar puncture method under local anesthesia is almost 
prohibited, yet, when it is made under ether anesthesia and the 
patient is placed in the upright sitting posture, there is but little 
likelihood of immediate or late disturbance beyond moderate head- 
aches in some patients and slight discomfort for two to five days. 
The upright posture is necessary in order to drain and fill the 
lateral ventricles and sulci to the best advantage. The experienced 
operator usually knows when the ventricles are being drained and 
how much fluid to remove. At times all fluid must be drained and 
replaced by an equal or excess amount of air. In adults at least 
60 to SO cc. should be removed, as certain conditions reduce the 
amount of fluid below the average of 120 cc. When less than SO 
to 90 cc. only can be obtained in adults, either the ventricles are 
not being drained or some abnormal condition has reduced their 
capacity. 

The average normal spinal fluid pressure in adults in the upright 
position under ether is about 35 mm. mercury. Considerably 
more air than fluid removed can be injected with safety in the usual 
patient. At least 10 per cent more air than fluid is desirable for 
good films and for therapeutic purposes to which reference will be 
made later. A small needle with two or three inlets, a small rubber 
tube, and a 10 cc. or larger glass syringe is all the equipment neces- 
sary to make the test. 

Frequently the lumbar puncture test is made in my office and the 
patient is taken home immediately or soon after the Roentgen ray 
films have been completed. It is not unusual for them to be taken 
50 to 100 miles in auto or train the same or succeeding day of the 
test. In no case has a severe reaction occured under ether and the 
headaches are of milder type than when done under local anesthesia. 
The headaches may persist a few days, but often the patient is up 
and around the next day. At times the usual “lumbar puncture 
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headaches” occur from seepage of the fluid into the lumbar tissues. 
In one case of this nature where the intracranial pressure was 
increased the headaches persisted for three weeks. The headaches 
from the air test result from irritation and expansion of the meninges 
which also produce the shock and other reactions under local 
anesthesia. These headaches' are readily controlled by opiates, if 


necessary. 

The Trephine Method. As stated, the trephine method is employed 
where some grave condition, as tumor, abscess, or hydrocephalus is 
present or is strongly suspected, and to verify or further analyze 
certain conditions as revealed by the lumbar puncture test where 
the ventricles are partially or totally impervious by that route. 
This method is a graver procedure than the lumbar puncture method 
under ether, and must be made in a hospital where emergencies can 
be met. 

Various locations for the trephine have been used, but the lateral 
entrance, according to Keen, has been more satisfactory than other 
points since lateral displacement of the ventricles by tumors, 
abscess, and so forth, does not interfere materially with this place 
of entrance. Slightly more difficulty may be experienced in drain- 
ing the third ventricle from this angle than from the occipital 
region and care must be taken not to enter the lateral sinus as I 
have done on two occasions although without any serious conse- 
quence. The amount of fluid to remove depends entirely on condi- 
tions. At times 10 to 20 cc. of air is sufficient, while at other times 


50 to 100 cc. or more of air is necessary for interpretation of the 
films. Slightly more air should be injected than fluid withdrawn. 
In normal cases and where hydrocephalus does not exist, the air will 
be absorbed through the same channels as the fluid and will do no 
harm. Where more than moderate hydrocephalus does exist the air 
should be expelled several hours later by repeated puncture. In 
extreme cases it is advisable to replace the air by the original fluid 
or by a neutral Ringer’s fluid. Either local or general anesthesia 
may be used m making this test -on children or adults, as severe 
reactions are infrequent. 


Encephalography, as considered in this article, may be employed 
to great advantage in any brain disturbance where a diagnosis 
is doubtful. It is valuable in revealing a gross normal condition 
of the brain as well as revealing abnormalities of various kinds; 
consequently it is of inestimable value in the investigation of petit 
mal and in convulsions of unknown origin, in certain forms of 
chronic headaches, in occasional cases of mental impairment in 
certain head injuries, and in other motor and sensory disturbances. 
By employing the method of choice in these vague cases there are 
relatively but few of them that cannot be satisfactorily explained 
thus eliminating long intervals of observation of many patients 
w,th or "' lthout of the brain, and other renditions are much 
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better understood and treated to greater advantage. Other 
writers 7 - 11 ' 9 ' 5 also have observed that the performance of this test 
has a definite therapeutic value in certain forms of meningeal and 
ventricular disturbances. 

The following tabulated record of cases constitute a group of 
private patients on whom the tests were made during a period of 
eighteen months: 

Comments. Sixty-three cases are reported where the lumbar 
puncture and trephine tests were employed. 

Of 40 lumbar puncture air tests: 19 showed normal findings; 21 
abnormal findings; 7 were indefinite and the trephine test was 
indicated to complete the examination ; 1 lumbar puncture patient, 
aged two years, with hydrocephalus died ten days after the test. 

Of 23 primary trephine air tests: 4 showed normal findings; 19 
showed abnormal findings; 1 trephine patient in coma died 2 hours 
later; 2 trephine patients with cerebellar tumors and choked disks 
died one week after operation. Possibly death was hastened by 
retained air as drainage of the ventricles could not be reestablished, 
and the air was not removed, or replaced by fluid. 

Chief Complaints and Pathology. Twenty-three headache cases 
were associated with brain tumors; 24 convulsive and petit mal 
cases were of a chronic type; 3 chronic brain abscess cases were 
encountered; 24 brain tumors were found, according to tests, 
operations and autopsies; 24 cases were classified under birth 
injury, congenital and meningitic origin; 13 cases were classified 
as functional psychosis, neuralgia, impaired mentality, encephalitis 
and luetic. 

Results: 3 patients with chronic headaches of a very severe nature 
were relieved of the disturbance without further treatment after 
the air test. Several other disturbances improved without treat- 
ment and one patient (No. 35) apparently has recovered; 15 patients 
recovered or were markedly improved by appropriate operations 
and treatment; 11 patients classified as tumor suspects, neuralgia, 
functional, and psychosis cases were considered as possible future 
recoveries; 37 patients were classified as hopeless for improvement 
or have died. 

With the exception of 4 or 5 patients, the disturbances in this 
group of cases were of a chronic nature. Virtually all of the patients 
had been examined numerous times by competent physicians, and 
as a rule, the diagnosis of epilepsy and migraine had been made. 
The majority of these patients presented no other neurological . 
symptoms than headaches, petit mal, or convulsions, and associated 
choked disks in the late tumor cases. The usual laboratory reports, 
including the blood and spinal fluid had been negative in these 
patients with the exception of two with brain abscess and three or 
four with tumors. Numerous patients were unconscious and in 
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the terminal stage of brain tumor at the time of the examination. 
From the information gained by encephalography in connection with 
the history and clinical data, a satisfactory working diagnosis was 
obtained in practically all cases. In addition to the tabulated 
report, attention is directed to a brief discussion of special features 
in certain cases. 


Case III— A woman, aged thirty-six years, had severe headaches without 
other disturbances for eight years. The lumbar puncture air test revealed 
both lateral ventricles to be almost obliterated by a tumor in the left 
parietal region (meningioma shadow on left side). 

Case XII— A girl, aged eighteen years, had four or five convulsions with 
moderate headaches during eight months time, otherwise she was in good 
health. The lumbar puncture test revealed the third ventricle to be open 
while each lateral ventricle was blocked. The trephine test should have 
been made on both sides as she probably had a tumor (foramen Monroe). 

Case XXXVIII.— A child, aged two years, had been somewhat spastic 
all its life and developed convulsions during the last month before examina- 
tion. The head was not unusually large. The lumbar puncture test 
Mth the removal of 150 cc. of clear fluid revealed marked communicating* 
hydrocephalus. The air w r as not replaced by fluid as should have been 
done in this case and the patient died in ten days. 

Case LXIII.— A child, aged four years, had neuralgia in the right ear 
region for two years which at times could be controlled only with chloro- 
form. The usual Roentgen ray films revealed increased intracranial 
pressure. The lumbar puncture air test revealed a normal gross condition 
of the brain. A decompression for one sided craniostenosis relieved her 
materially of the pain which no doubt was of glossopharyngeal origin. 

Case VII.— A girl, aged twelve years, was thrown from a horse and 
injured two years before examination. Soon after the accident she suffered 
numerous times daily with intense pain in the head. The trephine air 
test revealed one ventricle to be somewhat smaller than the other which 
appeared to be normal. Eighteen months after the air test she had not 
had any recurrence of the pain. 

Case VIII.— A woman, aged twenty-four years, had headaches at inter- 
vals during four years and had been confined to her bed for four months 
at the time of the examination. There w r as no evidence of organic lesion 
of the nervous system and the pain was not relieved by cocainizing 
the nasal ganglion. The lumbar puncture ah test with the pressure raised 
considerably above normal revealed normal ventricles and one week after 
the test she was entirely relieved of the headaches without recurrence at 
the end of one year. 


Case XVI. A boy, aged twelve years, had headaches for five months 
and choked disks for two months. The usual Roentgen ray films revealed 
high intracranial pressure but no calcified areas. The trephine ah test 
on each side three months later revealed there was no connection between 
the two lateral ventricles A diagnosis of suprasellar tumor was made 
JJ vSuft n ir - 0 j 15 I ? right side decompression with drainage of about 30 cc. 
°r rn ? w V? \ dotted, was followed bj r irrigation of the evst with 
distilled water and injection of 20 cc. Zenker’s' fluid which was removedby 
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irrigation. The patient made a complete recovery with the exception of 
optic atrophy which occurred before any operative measures were per- 
mitted by the parents. 

Case XV.— A girl, aged twenty-eight years, developed vertiginous 
attacks, agonizing occipital pain, disturbance in vision, marked ataxia, 

. and paresthesia of the right side. After two years of increasing disturbance 
the lumbar puncture air test revealed a normal gross condition of the br ain . 
She was relieved of the disturbances and resumed her work after two months’ 
rest treatment. 

Case XIX.— A boy, aged twelve years, developed meningitis, osteitis, 
and choked disks during the four months before the examination. No 
localizing symptoms were present. The trephine air test revealed absence 
of the anterior portion of the right lateral ventricle. A large abscess was 
drained with no recurrence of trouble one year later. 

Case IX. — A man, aged twenty-four years, had severe headaches for 
three months without other symptoms. The trephine air test revealed 
moderate and symmetrical enlargement of the lateral ventricles. The 
vestibular tests revealed absence of past pointing of the right hand to the 
left. A cerebellar operation disclosed a small glioma near the mid line on the 
fright side. 

Case XLIII. — A child, aged four years, had 8 to 16 hard convulsions 
daily, at times without other symptoms for eight months. The lumbar 
puncture air test revealed absence of sulci over the left temporo-parietal 
region which directed attention to a latent mastoiditis with a normal 
middle ear. The mastoid operation with a decompression and punctures 
relieved her permanently of the convulsions. 

Case LIX. — A man, aged twenty-four years, had many' dream-like spells 
and convulsions during four years’ time. The lumbar puncture air test 
revealed the right lateral ventricle only to be open. The trephine air 
test on the left side revealed a large ventricle from blocking at the foramen 
of Monro, no doubt the result of an old head injury. 

Case? X. — A woman, aged twenty-six years, suffered with headaches for 
twelve y'ears which required opiates and she was confined to her bed much 
of the time. There was no evidence of nasal disease and no symptoms of 
organic brain trouble. The lumbar puncture air test under ether revealed 
a normal gross condition of the brain. One y r ear later she had had no recur- 
rence of headaches following the air test. 

Case XXXI. — A girl, aged nineteen years, had convulsions which began 
in the right arm and face during a period of five months before examination. 
She had headaches and much disturbance of vision but no fundus trouble. 
The lumbar puncture air test revealed normal ventricles which was quite 
conclusive that she had a cortex disturbance. A small tumor was removed 
at operation with apparently permanent relief of the complaints. 

Case LXI. — A girl, aged ten years, had petit mal and convulsions for 
six years. The lumbar puncture air test revealed the third ventricle only 
to be open. The trephine air test was indicated on each side. 

Case XXI. — A woman, aged forty-five years, had headaches for one 
year followed by choked disks and coma without any r localizing symptom. 




Fig. 1. — Case 5: Normal ventricles in a patient previously considered to be a “brain 
tumor suspect.” (Lumbar puncture.) 



Fig. 2. — Case .15; Normal lateral ventricles in a patient who had convulsions from 
an unknown origin. (Multiple sclerosis?) (Trephine.) 





Fig. 5.— Case 37 : Lumbar puncture. Communicating type of hydrocephalus. Boy, 
aged seven years; convulsions, four years. 



Fig. G.— Case 52: Trephine. Choked disks only symptom. Tumor left temporo- 
frontnl region. Operation; recovery. 






Fig. 7. — Case 1G: Trephine each side. No communication between lateral ventricles. 
Suprasellar cyst; no calcified area. Operation; recovery. 


R 



s.— Case 23: Lumbar puncture. Lett ventricle admits only trace of air. Tumor 
left side. Convulsions and perverted taste. 
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There was insufficient space for injection of air into the left ventricle by the 
trephine test, and not more than a dram of fluid was present in the right 
ventricle. The attempt to inject air into the right ventricle was unsatis- 
factory and the patient died two hours later; death possibly was hastened 
by the presence of a small amount of air in the brain tissue. The injection 
of air in this class of patients and in those with tumors involving the brain 
stem is accompanied with considerable danger and every precaution should 
be taken when making the test in these patients. 

Case LI.— A man, aged forty-four years, with a negative history and 
laboratory reports had convulsions and aphasia for four years. The 
trephine air test revealed some enlargement of the left ventricle. He made 
a complete, recovery under intensive luetic treatment. 


Conclusions. From an analysis of 63 patients on whom encephalo- 
graphy was practiced it is concluded that: 

1. In addition to the restricted group of patients with brain 
tumor, hydrocephalus, or abscess where the trephine method is 
employed for diagnosis and localization, encephalography, as 
considered in this paper, is indispensable in 'the investigation of 
many patients troubled with headaches, petit mal, convulsions, 
impaired mentality, and other vague neurological complaints of a 
more or less chronic, or of a recurring nature. 

2. Encephalography by the lumbar puncture method tinder ether 
anesthesia, with the patient in the upright sitting position, practi- 
cally is devoid of the serious reactions met with when made under 
local anesthesia and is not more dangerous, than many other useful 
procedures such as tonsillectomy and appendectomy, except in 
patients with well developed brain tumors, with abscess, or with 
communicating type of hydrocephalus. 

3. Either distention of the membranes, or reaction from the pres- 
ence of air in this form of encephalography, is beneficial in certain 
types of headaches, and possibly in other conditions. 

4. Encephalography by these methods requires a thorough work- 
ing knowledge of neurology, as well as neurosurgical training and 
Roentgen ray interpretation. 
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'STUDIES ON LEUKEMIA. 

I. Concerning the Fragility of the White Blood Cells. 


By Paul Szilard, M.D., 

BUDAPEST, HUNGARY. 

(From the Fourth Medical Clinic of the University, Budapest, Hungary.) 

Working on the leukemia problem my attention turned to a 
theory first emphasized by Wolff , 1 according to which the tissue 
hyperplasia together with the enormous cell production would 
present only the secondary consequence of the previous extensive 
cell destruction. From such an aspect it is only a regenerative 
effort, a defense by the organism against the unknown factor, the 
nature of which would be perhaps that of a toxin originating in the 
organism itself, perhaps in invading parasites. This toxin, reacting 
upon the corresponding white blood corpuscles, causes their destruc- 
tion by leukolysis in the serologic sense. Thus the primary cause 
of the disease would be looked for in these leukolysins. 

The theory is supported, however, by no argument based on 
experiments and the whole assumption is grounded upon morpho- 
logic changes of degenerative character first described by Gum- 
preeht . 2 The main symptoms of this cell degeneration are: The 
protoplasm disappears, the nuclei become flattened with uneven out- 
lines, with loose structure and often with vacuoles, the chromatin 
grows less and less, finally disappearing entirely. 

This observation of morphologic character would be supported 
by the fact frequently noted that the quantity of the uric acid in 
the blood as well as in the urine is remarkably increased. And 
this increase in uric acid is attributed to the white blood cell destruc- 
tion. This fact, however, proves the increased cell destruction 
only, giving no evidence of its priority. 

With regard to the fact that one is not justified in drawing such 
far-reaching conclusions from morphologic changes only, even 
of the most important nature, it was considered not superfluous 
to look for such evidences in a significant number of- leukemic 
patients. 

The investigations conducted in the last two years are as follows: 
I. Experiments in Vitro. In these experiments the endeavor was 
made to imitate, so far as possible, the process in the human organ- 
ism. For this reason I let _ the fresh serum of untreated leukemic 
patients react upon the white blood cells of healthy persons of the 
same sex. 

For the isolation of the white blood corpuscles the method 
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I elaborated some while ago was of use. 3 After washing in Locke’s 
solution, the leukocytes were suspended in leukemic serum. Experi- 
ence will teach the density wanted and after some practise the right 
density is easily secured. I usually suspended the leukocytes 
isolated from 10 cc. of blood in 2 to 3 cc. of serum. The leukocytes 
suspended in this way were placed in small agglutinating tubes in 
the incubator at 37° C. and were counted at intervals. To prevent 
sedimentation, the suspension is to be mixed with a capillary pipet 
by alternate aspiration and expulsion about every two hours. 
Avoid air bubbles if possible! At the beginning I imagined that 
the frequently repeated mixing represented such a vigorous mechan- 
ical insult that the white blood corpuscles would be injured. But 
numerous experiments showed that the leukocytes of healthy persons 
did not suffer any mentionable harm suspended in the serum or 
plasma of another healthy person of the same sex. In the suspen- 
sion there were nearly as many leukocytes after twenty-four hours 
incubation as at the beginning of the experiment. 

The white blood cells were counted at first every two hours, 
later every four hours. As usual in the counting of leukocytes the 
suspension was sucked up to the upper mark on the tube and was 
diluted by Locke’s solution stained with gentian violet. After 
thorough mixing the counting was performed in a Buerker chamber 
(Zeiss) . The cells were counted in five big squares (that is in 5 by 16 
smaller squares) and as average there was given the cell number 
according to one big square, regardless of the dilution which seemed 
quite superfluous. 

Altogether there were undertaken 30 experiments under physio- 
logic circumstances: 17 in the serum and 13 in the plasma. 

In the serum the white blood cells of healthy persons showed a 
decrease of between 12.7 and 17.9 per cent in twenty-four hours, 
giving 15.3 per cent as an average. In the plasma the decrease 
varied between 13.4 and 19.1 per cent, averaging 16.2 per cent. 

Apparently the decrease is scarcely of importance. The leuko- 
cytes are mostly intact, the nucleus is well stained, the proto- 
plasm is preserved; and comparatively very few cells suffered harm. 

Convinced of the usefulness of the method, I turned to the 
examination of the problem itself. 

There were examined altogether 22 cases, of which there were: 
cl ironic myelogenous leukemia, 20; acute myelogenous leukemia, 1; 
and chronic lymphatic leukemia, 1. 

"White blood cells of healthy persons suspended in leukemic scrum 
showed a decrease of 20.2 per cent in the average, that is about 5 
per cent more than in the experiments mentioned above. But one 
would be never justified in ascribing tins slight difference to the 
leukolytic power of the leukemic serum, because it is generally 
known that in other lytic experiments— for example, hemolysis— 
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most cells are dissolved, if not all. It is more appropriate to look 
for the cause of the decrease in the changed chemistry of the leu- 
kemic serum, in its higher lipoid content and perhaps in factors of 
physicochemical character. 

• One would, however, imagine that the originally existing leuko- 
lytic power of the blood perhaps is impaired with coagulation. To 
exclude every possibility of this sort the investigations were extended 
to the blood plasma, preventing coagulation by a minimal quantity 
of hirudin. The method was the same as in the experiments with 
serum. 

The decrease was more marked here than in the serum: averaging 
23.5 per cent. 

One would never be justified in considering this slight difference 
as very significant, especially as it scarcely goes beyond the experi- 
mental error. 

One might think that the hypothetic leukotoxin is an autolysin 
reacting only with the leukocytes of the person himself. A series 
of experiments arranged to test this point gave results of the highest 
interest. 

Leukemic white blood corpuscles suspended in the patient’s 
own serum presented without exception a significantly greater 
decrease: an average of 31.4 per cent and in their own plasma an 
average of 38.9 per cent. But as in other lytic experiments— for 
example hemolysis— the cell destruction is perfect, it became neces- 
sary to look for the cause not in the leukolytic power of the leukemic 
serum or plasma but rather in other circumstances. First in the 
leukemic white blood cells themselves, as would be suggested by 
Gumprecht’s morphologic observations. 

That leukemic white blood corpuscles have in fact a lower resis- 
tance than the ones of healthy persons is demonstrated by further 
experiments undertaken with the serum and, plasma of healthy 
persons. 

According to these experiments the leukemic white blood cor- 
puscles suspended in the serum or plasma of healthy persons 
decreased in the same proportion as in their own serum or plasma. 
In the patient’s own serum the diminution was of 31.4 per cent and 
in their own plasma 38.9 per cent, while in the serum of healthy per- 
sons 33.9 per cent and in the plasma 36 per cent. 

This expressed decrease of the white blood corpuscles cannot be 
explained by the action of a specific autolysin occasionally present in 
the blood but only by the smaller resistance of the leukemic white 
blood cells. 


It is a very interesting and peculiar circumstance that the cell 
decrease of healthy or leukemic white blood cells has been always 
better expressed in the plasma than in the serum, entirely regardless 
whether the plasma was of leukemic or of healthy persons. ° 
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The decrease of the various cells in twenty-four hours was as 
follows: 


Suspension. 
Healthy leukocytes: 
Healthy serum . 
Healthy plasma . 
Leukemic, serum . 
Leukemic plasma 
Leukemic leukocytes: 
Leukemic serum . 
Leukemic plasma 
Healthy serum . 
Healthy plasma . 


Decrease, 
per cent. 


15.3 
16.2 
20.2 
23.5 

31.4 

38.9 

33.9 
36.0 


The difference is not very much. It presents, however, such a 
regularity that experimental fault must be excluded and one would 
be perhaps not mistaken in attributing it to the different physico- 
chemical properties of the plasma. 

During these investigations, special attention was given to the 
ameboid movement of the leukocytes as a life phenomenon. The 
observations lead, however, to no usable result. There were 
never two experiments in full agreement with each other. It hap- 
pened that the leukocytes suspended in the serum or plasma of 
gravely sick patients moved even after twenty-four hours, while 
the ones suspended in the serum or plasma of entirely healthy per- 
sons stopped movement even after ten to twelve hours. Even 
repeated experiments with the serum or plasma of the same patient 
gave the most different results. For example I wish to mention 
only the case when the leukocytes suspended in the patient's own 
serum moved only for six hours, while four days later for twenty- 
four hours. 

Apparently the ameboid movement depends in the highest 
degree on external circumstances. These experiments were aban- 
doned without usable conclusions. 

. I endeavored also to demonstrate the hypothetic Ieukolysin 
by the help of Bordet-Gengou’s complement-fixation test. It was 
thought tliat — if such a substance really exists— the inactivated 
serum reacting on the homologous antigen fixates complement, 
consequently in the hemolytic system added later the hemolysis 
stays away. 

As antigen I used a 10 per cent aqueous extract of the white 
blood cells isolated from leukemic patients. Of the patient’s 
inactivated serum 0.1 cc. was taken and for complement normal 
serum of guinea pigs was used. The hemolytic system was as 
usual. 

A positive complement-fixation test never occurred: hemolysis 
was always perfect. 

II. Animal Experiments. The supposition was that in the case 
of a really existing substance of Ieukolytic power in the leukemic 
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blood leukolysis would appear after the injection of leukemic 
blood into animals; that is the number of the white blood cor- 
puscles would decrease. 

Well-developed rabbits were used for the experiments and for 
the injection the fresh serum or the blood itself. To keep the blood 
perfectly unchanged, 3 cc. of Locke’s solution were taken into a 
syringe and then 3 cc. of leukemic blood out of the cubital vein of 
the patient. Dilution with Locke’s solution was in order to retard 
the blood coagulation. By mixing thoroughly coagulation has 
been always prevented. 

Two experiments were undertaken with leukemic serum and 
two with whole blood, while two other animals were injected in the 
same manner by the blood or serum of healthy persons for control. 

The injections caused high fever and marked leukocytosis. 
These well-known symptoms, however, disappeared mostly in 
twenty-four hours. The number of erythrocytes and the hemo- 
globin content showed no essential change. Apparently these 
experiments were of no significance. 

Summary. W r hite blood cells of healthy persons suspended in 
leukemic serum or plasma decreased after twenty-four hours 
incubation in a somewhat greater proportion than if suspended in 
the serum or plasma of healthy persons. The difference, however, 
was so slight that the assumption of a specific leukolytic action does 
not appear to be justified. 

The decrease was more marked in the experiments undertaken 
with leukemic white blood cells suspended in the patient’s own 
serum or plasma. But the diminution cannot be explained by 
the action of specific autolysins, as those experiments demonstrate 
where the leukemic white blood cells decreased in the same propor- 
tion when suspended in the serum or plasma of healthy perons. 
Consequently the cause of the cell destruction is to be looked for 
in the lessened resistance of the leukemic cells. 

Examination of the ameboid movement of the leukocytes gave 
negative results. 

By the help of Bordet-Gengou’s complement-fixation test a 
specific autolysin was not to be demonstrated. 

Animal experiments were valueless in throwing light on the 
problem. 

Conclusion. Based upon these experiments, a specific autolysin 
incidentally present in the leukemic blood as the primary cause of 
leukemia is not considered as justified. On the other hand observa- 
tions are mentioned demonstrating the decidedly lower resistance 
of the white blood cells in leukemia which leads to their rapid 
destruction. 
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STUDIES ON LEUKEMIA. 

II. Concerning the Action of Roentgen Rats. 

By Paul Szilard, M.D., 

BUDAPEST, HUNGARY. 

(From the Fourth Medical Clinic of the University of Budapest, Hungary.) 


Since Senn’s discovery of the favorable influence of Roentgen 
rays upon leukemia numerous investigators have been interested 
in its interpretation. Out of the numerous data gathered in the 
course of years it may be undoubtedly concluded that the Roent- 
gen rays have an elective effect upon the white blood corpuscles as 
well as upon the leukemic tissues. The method of this action, 
however, still needs explanation. 

In general there were two kinds of interpretation strongly opposed 
to each other. According to the first the Roentgen rays directly 
injure the white blood cells and the leukemic tissues, and according 
to the second they act only indirectly, that is, under their influence 
there arises some substance secondarily causing the destruction of 
the cells. Several call this substance a leukotoxin of lytic effect; 
others endeavor to define it chemically, looking for it in a decompo- 
sition product of the lecithin, in the cholin. 

The strongest argument of the adherents of the indirect effect is 
that after use of the Roentgen ray, not only the tissues directly 
exposed to the rays show alterations of regressive character, but 
also those affected not at all by the rays. For example, it is a 
well-known fact that after radiation of the large leukemic spleen 
not only this organ gets smaller but the liver and the distant lymph 
glands too. 

The experimental work was rendered exceedingly difficult by the 
fact that we do not possess a reliable method for procuring the 
white blood corpuscles themselves. Essentially this circumstance 
furnished the vulnerable point of all the experiments and resulted 
in the numerous contradictions. 

It seemed of interest to reopen the question, therefore, by the 
method elaborated by me for the isolation of the white blood cells . 1 
The experimental technique was the same as published in the previous 
paper . 2 

In the first series of experiments I tried to demonstrate the hypo- 
thetical Roentgen ray leukotoxin as well as the cholin in the serum 
or plasma of the radiated patients. Therefore at first I let the 
scrum or plasma of the radiated leukemics react upon the isolated 
white blood corpuscles of healthy persons of the same sex. On 
the other hand, to demonstrate the cholin, I systematically examined 
the patients’ blood as well as their urine. 
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For the determination of the cholin the biologic methods of 
Reid Hunt 3 * and of Guggenheim and Loffier 4 were of great use. 
Both methods are extraordinarily sensitive, to such an extent that 
mg. of cholin may be demonstrated in the form of its acetyl 
derivate. 

Regarding the estimations of cholin I wish to mention that 
before the exposure I carried out systematic determinations and 
found that its quantity does not extend to the limits marked by 
Guggenheim and Loffler as physiologic either in the urine or in the 
blood of leukemics. 

The patients were radiated usually three times over the spleen, 
the exposures lasting mostly half an hour. 

Observations were made on 7 cases, 6 of them being myelogenous 
and 1 lymphatic leukemia. The experimental results were in every 
case almost identical, so that I publish only one table (Table I). 

Qualitatively the same blood changes were noted after radiation 
as observed by most investigators: After a short initial leukocy- 
tosis the number of the white blood cells gradually decreased, 
reaching the lowest level three to four weeks after the last exposure. 
The number of the red corpuscles and the hemoglobin content 
presented a gradual improvement after the irradiation. 

As noted in the previous paper, the white blood corpuscles of 
healthy persons suspended in leukemic serum showed an average 
decrease of 20 per cent in twenty-four hours and the ones sus- 
pended in leukemic plasma of 23.5 per cent. After irradiation 
no essential divergence was noted: The cell decrease presented 
values of 18 to 25 per cent also. Consequently no substance of 
leukolytic power might have been demonstrated either in the serum 
or in the plasma of leukemics, four hours as well as two days or 
even weeks after radiation. 

The cholin presented no essential increase after irradiation, either 
in the urine or in the blood. Even if a greater quantity was found 
than before, the physiologic limit was never exceeded. Conse- 
quently neither the decrease of the white blood cells nor of the 
hyperplastic tissues may be brought into connection with the 
cholin. 

The supposition would be possible, however, that the hypothetic 
leukotoxin would present an avtolysin, reacting with the white 
blood cells of the individual alone. Therefore it appeared advis- 
able to undertake a series of experiments to test this question. 
The patient’s leukocytes were suspended in his own serum and also 
in his own plasma. The method was the same as before. At the 
same time leukemic white blood cells were suspended in the serum 
’ or plasma of perfectly healthy persons of the same sex. 


* By tins method cholin has been permanently demonstrated in the urine of 
healthy persons ns well ns m their blood. Its quantity varied between 0 002 to 0 1 J 
per cent m the urine nnd between 0.02 to 0.2 m. per cent in tJZ™ * 
in the form of its chlorhydrate derivate. 0 ‘ enim ’ cs PWssed 
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(Case XX, Mrs. J. M., aged forty years; myelogenous leukemia.) 
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Experiments were arranged in 7 cases as before. The results 
showed a good agreement, consequently I wish to present only one 
table (Table II). 


table ii. 


Day 

examined. 

Leukocytes, decrense under 24 hours, 
suspended, per cent. 

Remarks. 

Personal cases. 

Healthy persons. 

Scrum, 

Plasma. 

Serum. 

Plasma. 

April 30 

23.4 

28.5 

28.3 

34.2 

Before treatment. 

• 30 

54.8 

53.7 

51.9 

56.7 

Four hours after the exposure. 

May 1 

48.2 

46.9 

44.4 

47.1 

May 4, repeatedly roentgen rayed. 

10 

40.5 

45. S 

40.7 

40.1 

May 11, newly irradiated. 

20 

42.3 

44.6 

40.1 

39.2 


30 

30.7 

31.2 

28.6 

26.6 


June 10 

29.9 

22.4 

28.6 

21.4 



Apparently there was more cell decrease than in the previous 
experiments arranged with the leukocytes of healthy persons. 
Especially four hours after radiation the cells diminished very 
considerably: In 6 of the 7 cases the cell decrease was twice as 
much as before the treatment. Days after the exposure the 
destruction became of a milder character, in proportion to the time 
that passed after the treatment. Radiated again, however, the 
cell decrease was again higher, clearly illustrating its dependence 
upon the exposures. One month after the last exposure the cell 
decrease was about the same as before the treatment. 

The cause of the marked cell diminution, however, cannot be 
looked for in the action of specific avtolysins arising under the 
influence of the Roentgen rays, as proved by the experiments when 
the leukemic white blood cells have been suspended in the serum 
or plasma of healthy persons. The cell decrease was almost the 
same as in the patient’s own serum or plasma. 

Consequently the only supposition that remains is that under 
the influence of the Roentgen rays the resistance of the leukemic 
white blood cells is lowered. It, therefore, seems probable that 
the cell destruction arising in leukemia under Roentgen ray treat- 
ment is due to the direct action of the rays. 

To throw further light on the problem, however, other experi- 
ments were undertaken. 

At first the ameboid movement of the leukocytes, one of their most 
important life functions, was studied. The observations, how- 
ever, gave such contradictory results that I would not dare to draw 
any conclusions from these experiments. 

To demonstrate the hypothetic autolysins perhaps present in the 
serum of radiated leukemics experiments were also undertaken with 
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the complement-fixation test, with the same technique as reported 
in the previous paper. No positive complement-fixation test was 
obtained either directly or days or weeks after the exposure, that is, 
no specific autolysin was demonstrated. 

Some investigators have attempted to demonstrate the specific 
leukolysins by animal experiments, and have found that the animals 
became leukopenic after the injection of the serum of radiated leu- 
kemics. Other investigators, however, did not get this effect. 
With the idea of undertaking similar experiments, not on animals, 
but on human beings, and more especially on leukemics, the question 
was put as to whether the serum of radiated leukemics has any 
Ieukolytic power on any other leukemic patient previously not 
treated. 

After excluding all possible dangers (syphilis, tuberculosis and 
so forth) with rigorous asepsis two. injections were undertaken. 
On the first occasion the blood was taken four hours after the irra- 
diation, that is, in the time when the serum could be perhaps con- 
sidered the most active, and on the second occasion three weeks after 
the last exposure, when the number of the white blood cells was 
at its lowest. In both cases 3 cc. of serum were injected intra- 
muscularly. 

In both cases the temperature of the patients rose to about 
39° C., with chills. Other symptoms did not appear. The blood 
cell counts showed no mentionable change. After twenty-four 
hours the patients became free from fever, and the injection caused 
no unwelcome consequences. 

Specific autolysins were thus not demonstrated. 

Summary. White blood cells of healthy persons suspended in the 
serum or plasma of radiated leukemics decreased in number after 
twenty-four hours’ incubation in the same proportion as before 
the irradiation. 

White blood cells of radiated leukemics suspended in their own 
serum or plasma presented a very marked decrease, especially four 
hours after the exposure. After irradiation the cell decrease 
became progressively less with each test and one month after the 
last exposure it had sunk to the same degree as before the treatment. 
Nevertheless, the white blood cells of radiated leukemics, suspended 
in the serum or plasma of healthy persons presented also a decrease 
of the same proportion as when suspended in their own serum or 
plasma. 

The examination of ameboid movement did not give any accept- 
able results. 

No specific autolysin was demonstrated with the complement- 
fixation test. 

The serum of radiated leukemics injected into other leukemic 
patients of the same sex did not cause any decrease in the number 
of white blood corpuscles. 
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■ The quantity of ckolin did not increase either in the blood or in 
the urine of leukemics under Roentgen ray treatment. 

On the basis of these experiments the conclusion seems justified 
that no specific leukolysin or autolysin will be produced in the 
leukemic organism under the influence of the Roentgen ray . Conse- 
quently the effect of the Roentgen rays in leukemia cannot be 
explained by this way as well as by the theory based upon the 
increase of the cholin. 

The experiments, however, show that the low resistance of the 
leukemic white blood corpuscles is very definitely lowered still 
further by the Roentgen ray treatment. Based upon these experi- 
ments the supposition is justified that cell destruction is connected 
with the direct action of the rays. 

- The effect of the Roentgen ray upon the distant organs or tissues 
not directly affected could perhaps be explained by the circum- 
stance that under the exposure electrons invade the organism and, 
•circulating in the blood, reach all parts of the organism, exerting 
their deteriorating action upon the sensitive cells and tissues. 
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RUPTURE OF THE HEART BY INDIRECT TRAUMA IN A FOUR- 

YEAR-OLD BOY. 

By Otto Saphir, M.D., 

CLEVELAND, OHIO. 

(From the Departments of Pathology of Cleveland City Hospital and School of 
Medicine, Western Reserve University.) 

The recent interest in rupture of the heart stimulated by 
Krumbhaar and Crowell’s article, leads us to believe it worth while 
to report the following case : Among 623 cases in the literature deal- 
ing with rupture of the heart, Krumbhaar and Crowell find only 4 
in the first decade of life. Kuzum and Hagen cite only 1 among 
their 245 cases, and Chapelle none in a report of 14 cases. Three 
of the cases of Krumbhaar and Crowell and the 1 of Nuzum and 
Hagen showed definite myocardial changes, while in Krumbhaar 
and Crowell s fourth case we could not determine whether or not 
myocardial changes were observed.* 
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Report of Case. A boy, aged four years, was struck by a motor 
truck, which passed over the boy. He was brought to the hospital 
immediately but died on admission. 

Autopsy. Body is that of a well developed, well nourished, 
male child, aged four years. The body measures 106 cm. in length, 
there is no rigor mortis but slight livor mortis is present in the 
dependent parts. Skin and visible mucous membranes are extremely 
pallid. The skin covering the abdominal wall shows a few recent 
abrasions covered with a small amount of dried blood clot. The 
abrasions extend only slightly into the subcutaneous tissue. There 
is no external evidence of trauma to the chest. On section, the 
anterior abdominal and chest walls show no hemorrhage or other 
evidence of injury. Ribs show no fracture. 

The peritoneal cavity, especially in the region of the pelvis, con- 
tains about 150 cc. of partly clotted, recent blood. Surfaces are 
smooth and glistening. 

The pleural cavities contain no excessive amount of fluid. Sur- • 
faces are smooth and glistening. 

The pericardial cavity is extremely distended and filled with 
about 300 cc. of recent bloodclot with some fluid blood. Surfaces 
are smooth and glistening. There is no evidence of acute inflam- 
matory exudate. 

The mediastinal, peritoneal and retroperitoneal lymph nodes are 
slightly larger than average but show, on cut section, nothing 
unusual. 

The thymus weighs 30 gm. The capsule contains a small amount 
of clotted blood. On section, a few areas of hemorrhage are noted 
in the substance of the organ. 

The heart weighs 65 gm. The organ shows a rupture extending, 
in general transversely, from about the midportion of the anterior 
surface of the left ventricle, across the left margin and ending in the 
lower third of the posterior surface of the left ventricle, near the inter- 
ventricular septum. The rupture is 6.5 cm. in length. The wound 
gapes and the edges are separated about 2 cm. The middle 4-5 cm. of 
the rupture involve the endocardium, myocardium and epicardium, 
while 1 cm. at each end involves only endocardium and myocardium, 
the epicardium remaining intact. The margins of fracture are irregu- 
lar ragged and covered with clotted blood. The mural endocardium 
is elsewhere smooth and glistening. There are no antemortem 
thrombi, nor evidence of acute inflammation. The valve leaflets are 
delicate and show no pathologic changes. Sinuses of Valsalva show 
nothing unusual. The mouths of the coronaries are patent, and the 
vessels show no grossly demonstrable changes. The myocardium 
of the left ventricle shows on cut section, just below the aortic 
valve in the anterior wall of the left ventricle, a small oblique rup- 
ture 6 mm. in length, involving the myocardium only. The margins 
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Photographs of anterolateral and lateral aspects of the heart. 
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here show the same ragged appearance as those of the main rupture. 
Myocardium otherwise shows no grossly demonstrable lesions. 

The aorta is of normal elasticity. The intima throughout is 
smooth and glistening. There is no evidence of a hypoplasia. 

The lungs show no pathologic changes. 

The spleen weighs 40 gm. The capsule is smooth. The organ 
cuts with decreased resistance. On cut section follicles are larger 
than average and appear to be more numerous. . The trabecula 
are barely visible. The pulp does not bulge and does not scrape 
away with the knife. 

The liver, kidneys, pancreas and adrenals show no abnormal 
changes. 

Gastrointestinal Tract. The solitary follicles of the lower ileum 
and ascending portion of the colon are apparently more numerous 
than average and project above the surface to a greater extent. 
The Peyer.’s patches are similarly conspicuous. 

Pelvis. The right pubic and iliac bones are the seat of several 
fractures, with extreme hemorrhage into adjacent fascia, muscle 
and retropelvic tissue. This is the source of the blood found in the 
peritoneal cavity. 

Histologic Examination. Sections of the myocardium taken from 
various parts and stained with hematoxylin and eosin show no 
signs of a degeneration, fibrosis or inflammation. The intercalated 
disks in areas near the rupture are clearly visible with, in some places, 
a separation of the muscle fibers along the lines of the disks. In the 
region of rupture the muscle elements are irregularly broken, inde- 
pendent of the disks. This region- also shows a few red blood cor- 
puscles between the muscle fibers. No signs of beginning repair are 
observed. , 

Thymus shows a few areas of hemorrhage. No destruction"* 6f 
lymphoid tissue is demonstrable. 

Spleen. The follicles are larger than normal and show a few 
endothelial cells in addition to lymphocytes. No destruction of 
lymphocytes can be found. 

Gastrointestinal Tract. The lymph follicles in the submucosa 
throughout are enlarged and show chiefly lymphocytes and a few 
endothelial cells. 

Lymph nodes and remainder of the organs show no significant 
histologic changes. 

Summary. A case of rupture of the heart in a boy aged four 
years, is reported. He was tlie victim of an automobile accident in 
which he was struck apparently in the region of the right hip with 
fractures of the right pubic and iliac bones. There is no evidence 
of injury to the chest. No pathologic changes other than the 
rupture in the heart are demonstrable. The lymphoid apparatus 
in general is hyperplastic. No definite signs of a status thymolym- 
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phaticus are present. The remainder of the organs show no gross 
or histologic changes. 

We cannot definitely exclude spontaneous rupture. Status thy- 
molymphaticus and hypoplasia of the cardiovascular system can 
be excluded. The myocardium shows no evidence of previous 
disease. While blows to the chest cannot be excluded, we saw no 
evidence of injury to the chest wall. Therefore the most probable 
explanation is that the rupture of the heart is dependent on the 
trauma of which the greatest force was exerted in the region of the 
right pelvis. 
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THE NATURE AND DISTRIBUTION OF THE LESIONS IN 
SYPHILITIC AORTITIS . 1 

By WhLLis W. Waite, M.D., 

EE PASO, TEXAS. 

In a series of 300 postmortems, 33 cases have been observed that 
show gross or microscopic lesions that correspond with the generally 
accepted description of syphilitic aortitis. There were a few cases 
with very slight microscopic changes, some evidently due to syphilis, 
that were not included in this series. Most of these had more or 
less sclerosis and no very marked gross changes that could be attrib- 
uted to syphilis. 

In the 33 cases, 29 had marked gross lesions in the first part of the 
aorta and 16 had marked aneurysms. There were 14 cases in which 
the aneurysm involved the ascending aorta and arch, 2 where it 
involved the descending aorta and 2 cases that had an aneurysm of 
the ascending aorta and 1 of the descending. In 3 cases, there 
was marked calcification. In 5 cases, the lesions were mild. One 
of these was ten years of age and the diagnosis could only be made 
from microscopic sections. Tliere were 19 cases with various valve 
lesions, 13 of these showed changes in the aortic valve that were 
evidently syphilitic. 

Our postmortem material is obtained from private cases, through 
the members and friends of the El Paso Clinical and Pathological 
Club, and from the coroners; hence it represents a fair average of all 
sorts of people. 

1 Read before the Texas State Pathological Society at Austin, May 4, 1925. 
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From a study of this material it can be stated that the disease 
may be either localized or general and may be mild or severe. That 
portion of the aorta inside the pericardium or the ascending aorta 
usually suffers most severely but the remaining portion may also 
suffer in like manner. Marked gross lesions, like aneurysms and 
extensive scarring, are due to a severe but gradually progressing 
process like a serpiginous ulcer which destroys the media. Where 
the disease is mild and slow, no marked scarring or distortion results 
though the media may be found made up completely of scar tissue 
and it is often impossible to diagnose the condition without sections. 
The condition is chronic and progressive and unless interrupted 
by treatment, will eventually destroy a portion of the aorta. 

The fundamental lesion, generally accepted, in syphilitic aortitis 
is a periarteritis and obliterating endarteritis of the vasa vasorum. 
In carefully examined cases considerable variation will be found. 
In the periarteritis there is a mild to a marked accumulation of 
round cells around the vessels and in many places small vessels are 
being obliterated. Occasionally, giant cells, not unlike those of 
tuberculosis, may be present. These various cell accumulations may 
form miliary gummata. Either coincident with these changes or 
soon after, there appears considerable increase of fibrous tissue in 
the adventitia and there is also more or less destruction of the media 
and, at times, a vegetative deposit may appear on the intima. 

The extent of injury to the aorta depends on the extent and rapid- 
ity of the process in the adventitia though most damage is done to 
the elastic layer and it is the injury to this coat that causes serious 
clinical conditions. 

The ultimate anatomic result of a syphilitic aortitis seems to be 
dependent upon the origin and distribution of the vasa vasorum. 
No record was found as to their origin but it seems from a general 
examination that for the ascending portion they originate in the 
coronaries. Those supplying the arch come from the first intercostals 
and bronchial and the descending is supplied by the intercostals. 
Therefore, in the first portion, there is a relatively long and large 
area supplied by a set of long slender vessels while in the remainder, 
the area supplied is relatively small and the vessels short. 

The elastic layer is supplied with blood by branches of the vasa 
vasorum and any serious occlusion of any one of these vessels 
would cause a corresponding area to suffer in the elastic layer. 
When the periarteritis and obliterating endarteritis are severe 
enough to stop the circulation in any individual vessel, that is just 
what happens. The area of elastic layer supplied by the occluded 
vessel starves and dies, becoming infarcted. As soon as this occurs, 
an effort is made to repair the injury and, on the intimal wall, a 
heavy layer of fibrin is deposited to cover the injured area. At the 
same time the elastic layer breaks up and round cells rush in to 
carry away the debris. The gross picture produced is that of an 
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Fia. 3. — This shows an aneurysm in the thoracic aorta and in the region occupied by the aneurysm, the intcrcostals are obliterated. 
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Fig. 7. — Photomicrograph of section C from Case I. The round cell deposits are 
present as dark oval masses. The elastic fibers showed a very slight change in this 
area. 



Fig. S 



Fig. 9 


Figs. S nnd 9. — Photomicrographs of section E from Case I. Fig. 8 is stained 
with hematoxylin and eosin. Fig. 9 is stained with orcein. Fig. S shows a black 
deposit of round cells in the adventitia and some small islands in the media. Fig. 9 
shows a slight thinning out of the clastic fibers. 
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ulcer and if the disease progresses, we have a creeping ulcer. If the 
area of elastic layer destroyed is very large and destroyed rapidly, 
the adventitia is unable to maintain the pressure without stretching 
and an aneurysm is started. If the ulceration spreads fairly rapidly, 
the aneurysm grows larger. There is no elastic layer in the aneurys- 
mal wall because it was destroyed before the sac was formed and 
it is not replaced once it is destroyed. It is evident that an aneurysm 
will form easier in or near the arch than at the ring where the outside 
supports are more extensive. The extent and severity of the pro- 
cess also have some relation upon the form of the aneurysm pro- 
duced. Where there is a relatively small, severe and rapid ulceration, 
the elastic layer is rapidly destroyed over a small area. The corre- 
sponding portion of the adventitia gives way over this and we have 
a sac with a definite neck and a relatively small opening. Where the 
process is a little slower and more extensive, a larger area of adven- 
titia stretches and no definite neck is produced. Or if the process 
continues, we have an aneurysm made up of several pouches, each 
pouch representing a new area of reaction. In those cases where 
aneurysm occurred in the descending aorta, the intercostals sup- 
plying the portion occupied by the aneurysm had been obliterated 
and tile wall of the aorta showed extensive scarring. 

One case serves to illustrate the early part of the process well. 
This occurred in a robust Mexican man who fell over dead on the 
street. No history was obtainable except that he had worked up 
until recently and was about twenty-five years of age. 

Postmortem examination revealed the following important lesions. 
The heart was about normal in size and the right side was healthy. 
In the left side there were recent infarcts in the tips of both papil- 
lary muscles. The mitral valve was healthy. At the base of the 
aorta there was a lichen-like process that included the aortic valves 
and a strip, 25 mm. wide, above. The process began in the right 
half of the posterior valve and sinus of Valsalva and advanced 
toward the right valve. This was included in the process and, 
coincidentally, occluded the opening of the right coronary which 
was closed with fibrous tissue. The leaflet of this valve was con- 
siderably thickened, rolled in and contracted. After completely 
involving the right valve, the process continued and involved the 
right half of the left valve. Above the junction of the right and 
left cusps, a small aneurysm was present. That portion of the pro- 
cess involving the posterior and right valves appeared somewhat 
healed as compared to that involving the left valve. This latter 
area showed signs of marked activity, the intima was greatly 
thickened, grayish and red in color, and suggested a vegetative 
deposit on the wall of the aorta. This condition surrounded and 
almost occluded the opening of the left coronary. This material 
was rather friable, easily scraped off and the infarcts in the papil- 
lary muscles were proof that some of it had gotten into the circula- 
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tion. The left coronary was free though the opening was nearly 
occluded with the fresh vegetative deposit mentioned. The open- 
ing of the right coronary was closed with scar tissue. Beyond this, 
for some distance, the lumen was free and near the intraventricular 
septum there was a recent' reddish antemortem clot, 33 mm. long. 
The portion between the mouth and thrombus was filled with 
unclotted blood. There was no recent infarct in the muscle supplied 
by. this vessel. There were however several definite white nodules, 
3 to 4 mm. in diameter, in the muscle supplied by this vessel. It 
would seem therefore that when the opening of the right coronary 
was closed by the inflammatory process, some particles were dis- 
lodged and caused infarct in the heart muscle supplied by it. If 
this supposition is correct, the process must have been active around 
the opening of the right coronary for some considerable time pre- 
viously or, in -other words, the process advanced quite slowly. The 
remainder of the aorta showed no extensive gross lesions and was 
quite elastic. There was a small sclerotic scar in the arch, such as is 
frequently seen. In the thoracic portion there were small raised 
nodules in the intima and at the bifurcation, there was a definite, 
raised white nodule. 

Sections taken from several portions of the aorta were as 
follows : A, the advancing margin of the ulcer including a portion 
of the aorta that grossly appeared uninvolved; B, an older part 
of the process near the aneurysm; C, the ascending aorta above the 
ulcer where the wall seemed in good condition; D, the arch at the 
scar; E, the thoracic aorta; F, the abdominal aorta, opposite to the 
opening of the celiac axis; G, at the bifurcation through the thick- 
ened nodule there. 

Section A shows, in a general way, a portion of the aorta before 
ulceration has commenced and a portion where ulceration is in 
progress. In the intima at the very margin of the ulcer, the first 
signs of the advancing disease is a gradually increasing layer of 
round cell infiltration being at first only one or two cell layers 
thick and gradually increasing to several layers lying against the 
media. The media in this region is for the most part quite normal 
in appearance. In the deeper layers however, small streaks of 
round cell infiltration begin to appear which gradually widen out 
toward the disease process. In the adventitia just beneath the 
media there is a dense, round mass of round cell accumulation which 
appears surrounding small vessels. The lumen of some of these 
vessels is largely obliterated with a delicate endothelial growth. 
Other vessels that are only partially surrounded also show some 
overgrowth of the endothelium. Further out in the adventitia 
there are strands of rather dense connective tissue bands inter- 
spersed with bands that are much looser in appearance. The pro- 
cess thus far described has been the most advanced part of the 
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process. As we move back a little where the action is more severe, 
the round cell distribution in the adventitia becomes as a rule more 
diffuse, though there are large circular islands of round cells still 
remaining and more small vessels that seem to be partially or com- 
pletely obliterated. In the media, in about the central portion, 
there is still more increase of round cells and the specimen stained 
with orcein shows the elastic fibers beginning to break up. Further 
into the lesion the elastic fibers show much more destruction with 
increased round cell infiltration and under the intima, there is a 
large deposit of necrotic material almost free of cells. In places, 
this looks like a coagulative necrosis. Still further into the process, 
round cells commence to appear in this necrotic material; the media 
gets thinner and thinner and finally a point is reached where the 
round cells extend from the intima in a great mass into the adven- 
titia, the elastic layer being completely broken up and the orcein 
stained specimen shows very few of the fibers remaining. Where 
this intense cell accumulation is, many of the cells are polymorpho- 
nuclears, especially under the intima; in the adventitia they are 
practically all mononuclears. In the adventitia, the round cell 
infiltration has become more diffuse, there are more vessels showing 
obliteration but islands of round cells also remain. On the outside 
of the adventitia, there is a considerable layer of fatty tissue with 
much round cell infiltration in it. The fat is in rather small areas 
and is somewhat cut up by radiating bands of fibrous tissue. 

Section B shows the area of fat in the adventitia somewhat 
increased in thickness and also cut up by radiating bands of fibrous 
tissue and still contains islands of round cells, particularly under 
the very outer margin of the adventitia. Partially and completely 
obliterated vessels are still present. The fibrous and muscular 
layers of the adventitia seem to be more dense than formerly. In 
the media in places, the orcein stain shows the elastic fibers replaced 
with a dense layer of paler staining fibers like fibrous tissue. These 
fibers are much finer than the original elastic fibers, the layers are of 
varying degrees of thickness and the fibers are much interwoven. 
In places, remnants of the elastic fibers still remain. Beneath the 
intima, there is a large amount of necrotic material containing very 
few cells. In the media, where the elastic fibers have been destroyed, 
there is still round cell infiltration and a considerable growth of new 
vessels. One very striking thing is that the delicate elastic fibers 
scattered in the adventitia seem to be preserved without injury. 

Sections C, D, E and F all show round cell accumulations and 
obliterating vessels in the adventitia, being most marked in section 
C and least in F. The round cell infiltration in the adventitia, 
next to the media, is everywhere marked. The media shows changes 
in all the sections, round cell infiltration and the orcein stain shows 
the fibers staining poorly and gradually being replaced by fine fibrous 
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tissue. Section F shows a laminated, structureless deposit on the 
intima which accounted for the thickening and changes in the 
adventitia like those in the other sections. 

The case just reviewed shows the early changes. Two other 
cases illustrate the later changes verj r well. 

One, a man aged 47, died suddenly of a large hemorrhage from the 
mouth. Seven years before, he had a pain in the chest. Roentgen 
ray showed a definite enlargement of the ascending aorta and his 
condition was diagnosed as an aneurysm. He was given anti- 
syphilitic treatment and improved, the aneurysm getting smaller 
and the aorta appeared normal by Roentgen ray examination. 

Postmortem examination showed the whole aorta uniformly 
dilated and scarred. The aortic valves were not involved. There 
were numerous thin calcified deposits in the intima showing the 
condition to be rather old. The whole wall was rather thin. Just 
past the crest of the arch was a recent aneurysm on the anterior 
wall which lay against the esophagus. This had ulcerated at the 
point of contact and had ruptured into the esophagus. The aneur- 
ysm was not very large and the aortic surface was covered by an 
organized clot. This latter condition was the result of some recent 
activity. 

A second case of an old Mexican, who died of pneumonia, showed 
the whole aorta dilated, the ascending more than the rest. There 
were no distinct pouches. All of the intercostals and bronchial 
were completely obliterated. Even the left carotid was very small, 
the opening being almost closed up. There was considerable cal- 
cification throughout the intima. The most striking condition 
present was the greatly thickened condition and vascularity of the 
adventitia. Evidently the circulation feeding the coats of the aorta 
was reestablished in the adventitia. The whole change must have 
been rather gradual and also diffuse. 

Most of the other cases furnish evidence to sustain the explana- 
tions given above but further proof seems unnecessary. 

Summary: in a series of 300 postmortems, 33 cases of syphilitic 
aortitis were observed. From a study of these cases it can be 
stated that syphilis may attack the aorta either locally or generally, 
more usually the latter. One portion may suffer severely and the 
rest only slightly. The first or ascending portion usually suffers 
most and the rest less severely; but the whole process is similar and 
is a strangulation necrosis caused by periarteritis and obliterating 
endartertis of the vasa vasorum which starves and destroys the 
elastic layer. When the condition is violent, it travels as a serpigi- 
nous ulcer, causes aneurysms and a vegetative growth on the intiina 
which may break off and form emboli. The most usual site for 
serpiginous ulcers is in the first portion, apparently due to the 
anatomical structure; but the ulcers, wherever found, are due to a 
sudden cutting off of the blood supply to the area involved. 
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TENDER SPOTS ON THE CHEST WALL IN ANGINA PECTORIS. 
By Morris H. Kahn, M.A., M.D., 

NEW YOHK. CITY. 

(From the Department of Cardiovascular Diseases, Beth Israel Hospital, New York 

City.) 

Far from having an equivocal implication, tender spots on the 
chest wall in angina pectoris are a most important and significant 
sign. Most clinicians, who have given careful study to angina 
pectoris, interested themselves deeply in this question; not alone 
because it is related closely to the question of pain in cardiac 
affections, but because, as a physical sign, it is an interesting 
observation of reflex referred pain. 

Aortic and coronary lesions in angina pectoris lead to secondary 
changes in the heart wall by interfering with its nutrition. The 
left ventricle and aorta are, on account of the higher pressure to 
which they are continuously subjected, much more liable to degen- 
erative changes than the right ventricle and pulmonary artery, 
producing direct irritation of their nerve endings. In all lesions 
belonging to this group, cardiac pain is of frequent occurrence . 1 
Some pain and tenderness may exist over the precordial region in 
acute pericarditis, but anything approaching the typical symptoms 
of fully-developed angina pectoris is undoubtedly rare. 

Peter made clinical observations of tender spots localized in the 
precordium and preaortic regions . 2 He assumed that the points 
of tenderness were approximately located directly over the affected 
area in the heart wall. Pie found the points mainly over the fourth 
and fifth intercostal spaces in the region of the heart apex. Other 
sensitive spots were localized in certain cases in the third space to 
the left of the sternum, and sometimes also in the axilla and pos- 
teriorly. In. cases with aortitis, Peter found tenderness over the 
second intercostal space to the right of the sternum. 

In recent years, the condition of the susceptibility of the skin, 
tested objectively, has yielded most interesting results. The observa- 
tions of Mackenzie and Head have led to a new era in the investiga- 
tion of the affection . 3 As Head has so well put it, “The sensory 
localizing power of the surface of the body is enormously in excess 
of that of the viscera, and thus by what might be called a psychical 
error of judgment, the diffusion area is accepted by consciousness, 
v and the pain is referred on to the surface of the body instead of 
on to the organ actually affected .” 4 

Over considerable areas of the surface of the body, corresponding, 
with more or less accuracy, to the regions in which pain is subjectively 
felt, there is an exaggeration of sensibility. This hyperesthesia 
in angina pectoris is most commonly experienced over the upper 



364 


KAHN: ANGINA PECTORIS 


intercostal regions and the sternum, but it may be ascertained 
to be present over part of the neck and arm as well. Tenderness 
may be discovered by the application of varying degrees of pressure 
with a blunt or with a sharp instrument, or by gently pinching 
the skin with the 'finger and thumb. In some instances, after pain 
and tenderness have been present for a considerable time, the latter 
is succeeded by anesthesia. 

Head’s explanation of hyperesthesia in association with pain has 
received general acceptance. Impulses passing to the cord from a 
diseased viscus produce a disturbance in the segment to which they 



Fig. I. — Case F. L. Four months after onset of severe angina pectoris. 



Fig. 2. — Case M. F. Three weeks after first severe attack. 

pass; so that any stimulus applied to the area connected by sensory 
nerves with the segment will be more powerful in its effects and will 
give rise to exaggerated sensations. When the stimuli are too intense 
or long continued, the hyperesthesia may give place to anesthesia. 

Head, Frankel, Allbutt and others sought evidence of cutaneous 
hyperesthesia in angina pectoris. These they found on the upper 
part of the chest, front and back, toward the left side and the left 
arm for a short time after the attack. They also found tenderness 
of the muscles of the area affected. Allbutt states that these were 
inconstant and the sensation of hyperesthesia fleeting. 5 But they 
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were not fully verified by physical examination. It thus appears 
that Allbutt’s assertion of the inconstancy of this symptom of 
local tactile tenderness and sensitivity on the chest was based upon 
statements made by the patients and not upon objective physical 
study. Frequently the tenderness over the front of the chest is 
such that the patient constantly shifts his shirt from it or wears his 
vest unbuttoned. 



* 


Fig. 3. — Case B. S. Ten days after first severe attack of angina pectoris. 



In eliciting this sign, we have endeavored to use uniform pressure 
by means of the thumb or the tip of the finger over the sternum 
and the ribs on each side. The periosteum pf the ribs seems to 
show greater sensitiveness to pressure than the skin and seems to 
respond through the corresponding spinal segment to a much lower 
stimulus; that is, very slight pressure over the rib will elicit hyper- 
esthesia or tenderness where greater stimulus would be required to 
induce a' response from the skin or the intercostal muscles. Suddenly, 
the patient will assert a degree of tenderness over a certain point. 
This can be recorded, as I have done in my cases, by a circle painted 
with tincture of iodin. Several spots may thus be elicited and the 
chest then photographed for future reference (Fig. 1). 
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In a study of 55 patients with angina pectoris in whom this sign 
(tender points on the chest wall) was carefully looked for, it was 
absent only in 7 cases. In 13 other cases and a larger number of 
cases of mitral stenosis not classified here, tender points were dis- 
covered by intensive pressure over the ribs. The diagnoses in these 
cases were as follows: Aortitis, 2 cases; aortic roughening, regurgi- 
tation and arteriosclerosis, 1 case; rheumatic mitral stenosis and 
regurgitation, 3 cases; rheumatic myocarditis, 2 cases; diabetes 
with lues, 1 case; hypertension with aortic sclerosis, 2 cases; paroxys- 
mal dyspnea with chronic myocarditis, 1 case. In the routine 
examinations of a large number of normal individuals, tender spots 
on the chest wall were not found in any case. We are, of course, 
leaving out of consideration cases of multiple myeloma or other 
affections in which the ribs may show tenderness. 

At first I have attempted to classify the cases as to whether they 
were predominantly of aortic or of coronary involvement. It is 
evident that such a classification cannot be made with precision 
since it is well known that in angina pectoris, coronary involvement 
is a condition usualfy concomitant with the aortic lesion (see table). 


LOCATION OF TENDER SPOTS ON CHEST WALL. 


Location of tender spots. 
First rib and clavicle 
Second rib . 

Third rib ... 
Fourth rib . 

Fifth rib 
Sixth rib 
Seventh rib . 


Number of cases 
to left of midline. 

. . 0 

. . 7 

. . IS 

. . 14 

. . 7 

. . 2 

. . 1 


Number of cases 
to right of midline. 


2 

3 

13 

1 

1 

1 


right 

parasternal 


Total 


49 


21 


Sternum 5 

Epigastric 2 

Posteriorly 4 


However, it is noted that the tender points are present in the largest 
number of angina pectoris cases (39) in the upper left pectoral 
region (fourth cervical— second and third thoracic). In 9 cases, 
there were tender spots localized over the aortic area on the right 
side and the outer part of the right pectoral region (fourth cervical). 
Tender spots were also present in S cases over the gladiolus and the 
right parasternal region (thjrd, fourth, fifth and sixth thoracic). 
Tenderness in the epigastrium was present in 2 cases (sixth and 
seventh thoracic). In a large number of cases, tenderness was 
also present in the left axilla (second to fourth thoracic and often 
third and fourth cervical). This was encountered especially shortly 
after an attack of anginal pain. The tender spots in the left axilla 
are to be referred to the large lateral branch (the intercostohumeral) 
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of the second thoracic which extends outward and backward to the 
arm. In a few cases they were also present posteriorly on either 
side of the spine, more often .to the left of the fourth, fifth or sixth 
dorsal vertebra. 

A very large number of cases of angina pectoris present tender 
points localized in the outer part of the right pectoral region, over 
the second and third ribs. These are obviously associated with the 
lesion affecting the aorta. Schmoll 6 and Gibson assumed that angina 
pectoris with radiation to the right side implied involvement of the 
right side of the heart. 

The distressing or painful symptoms that accompany an attack 
of angina pectoris usually subside with the immediate improvement 
of the patient. The tender spots, however, on the chest wall per- 
sist for a very long time and sometimes continue throughout the 
intervals between attacks. They were, of course, most marked 
soon after an attack. They persisted, however, in most of the cases 
throughout the intervals. Where we had the opportunity to reex- 
amine patients from time to time, we found the tender spots fairly 
constant in their localization. When several areas were sensitive, 
they sometimes varied in degree of tenderness. 

These tender areas on the chest wall have not only a physiologic 
interest, but a very practical clinical value. In the differential 
diagnosis between myocardial lesions and lesions affecting other 
structures, such as the upper abdominal viscera, the finding of these 
tender areas on the chest wall, particularly on the ribs, is an impor- 
tant observation. 

Conclusions. ' Hyperesthesia of areas on the chest wall is com- 
monly found in association with anginal pain. It is referable to 
the impaired nutrition of the heart wall and the sensitiveness of the 
aorta and coronary artery area. It is often complained of by the 
patient and can be definitely localized objectively. 

Of 55 patients with angina pectoris, 48 presented tender spots 
along the ribs or on pressure over the sternum. This sign was found 
positive in nonanginal cases with aortic or myocardial disease. In 
individuals without heart involvement, tender spots on the chest 
wall were not found in any case. 

In cases of angina pectoris, the tender spots are most often located 
on the second, third and fourth ribs to the left of the sternum 
(fourth cervical and second and third thoracic) and over the second 
and third ribs in the outer part of the right pectoral region (fourth 
cervical). 

The tender spots on the chest wall persist for a long time after 
an attack of angina pectoris and sometimes continue throughout 
the intervals between attacks. 

They are especially valuable in the differential diagnosis between 
myocardial lesions and affections of the upper abdominal viscera. 
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CHRONIC CHOLECYSTITIS. 

An Analysis of 100 Consecutive Cases Diagnosed with 
Cholecystography and Treated by Cholecystectomy, 
in Which the End Results Were Investigated. 

By Isaac Y. Olch, M.D., 

ST. LOUIS, MO. 

(From the Department of Surgery, Washington University, School of Medicine and 

Barnes Hospital.) 

In the two and a half years succeeding the publication of the 
first paper on cholecystography by Graham and Cole , 1 numerous 
reports have been published about the procedure, most of them 
being personal experiences with its use as a diagnostic measure. 

Although this method is intended primarily as a diagnostic aid, 
we must not lose sight of the fact that it is also most valuable as a 
means of studying the normal physiology of the gall bladder. Use 
has been made of it for this purpose by many, notably Whitaker 
and his associates , 2 and Copher and Ivodama . 3 By combining their 
experimental with the clinical diagnostic results we are able to 
appreciate its true value as an index of the pathologic physiology 
of the organ. 

Cholecystography is a test of the latter, rather than of the struc- 
tural changes in the gall bladder wrought by an inflammatory pro- 
cess. Such changes, which are easily made out upon gross inspec- 
tion of the organ, are the end results of the inflammation. When 
they occur the function of the gall bladder may have long been 
destroyed, the clinical history and symptoms of the patient readily 
determine the site of the disease and then the cholecystogram is 
corroborative evidence and not the important factor in the diag- 
nosis that we know it can be earlier in the course of the disease. 
It is like relying upon the Roentgen ray in the diagnosis of pul- 
monary tuberculosis when the patient already has the physical 
signs of extensive cavitation and is raising sputum laden with 
tubercle bacilli. 

The cholecystogram is of prime importance in the diagnosis of 
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cholecystitis in the early stages of tlie disease, at the time when 
the organ is not functioning properly, when the organic inflamma- 
tory changes are not yet marked and at a time when even the gall 
bladder, in situ, may appear to be very little changed from the 
normal. 

In the course of the writer’s work in the surgical laboratory of 
this clinic, he has had the privilege of examining the surgical speci- 
mens routinely submitted from the Barnes Hospital. During this 
time cholecystography has been introduced, and since its advent 'he 
has noted a gradual change in the gall bladder material removed 
at operation, and with it has come a clearer understanding, by the 
surgeon, of what constitutes cholecystic disease. 

Prior to 1924 before a surgeon would operate to remove a gall 
bladder he would satisfy himself as to certain facts in the patient’s 
clinical history and certain symptoms. These would be the age of 
the patient, chronic indigestion, pain under the right costal margin 
radiating around to the back and to the right shoulder, the periodic 
recurrence of these attacks, associated with nausea and vomiting, 
constant eructation after meals, the presence of jaundice and of 
clay-colored stools. One of more of these might be absent, but 
any of them, associated with tenderness in the gall bladder region, 
was adequate evidence of disease of this organ and justified opera- 
tion. These are referred to hereafter as definite sjuuptoms. Such 
findings usually resulted in the removal of a gall bladder, definitely 
thickened, quite often reduced to a mass of scar tissue, containing 
stones in many cases, and adherent to the surrounding structures. 

In another large group of cases there would be the complaint 
of “dyspepsia,” and symptoms very much like those of gastric or 
of duodenal ulcer. In spite of negative laboratory tests for the 
two latter conditions, exploratory laparotomy was frequently done, 
only to find a gall bladder slightly to moderately thickened, and 
sometimes with adhesions on the surface. A third type of case was 
where an appendectomy, or some other abdominal operation, was 
being carried out and, upon exploration, a grossly diseased gall 
bladder was found, which might or might not have given noticeable 
symptoms. 

As confidence in the reliability of the eholecystogram has grown, 
the above criteria as indications for operation have been to some 
measure supplanted by the Roentgen ray findings after the admin- 
istration of sodium tetraiodophenolphthalein. With the establish- 
ment of the test as part of the routine gastrointestinal Roentgen ray 
series in this clinic, several facts have been brought out: (1) It 
seems to serve as infallible corroborative evidence in those cases 
where the usual definite symptoms referable to gall bladder disease 
have been present. (2) By the absence of a shadow 7 it reveals 
involvement of the gall bladder in those fewer cases which have 
escaped the usual definite symptoms (about 30 per cent in our 
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series). ^ (3) In a large group of eases, when the tetraiodophenol- 
phthalein is given intravenously there may be no shadow at all, or 
a faint shadow which is gone at twenty-four hours; stones or other 
definite lesions, such as pericholecystitis, may be revealed. 

In the normal series of choleeystograms, when the dye is admin- 
istered intravenously, the shadow is present at four hours, and at 
eight hours there is noted a change in the size of the gall bladder 
image, with variation in intensity at some time during the exam- 
ination. 4 This ability of the gall bladder to concentrate .the dye is 
an important point in the diagnosis. 

In the cases of the third group mentioned above, the gall bladder 
failed to give a shadow, or when an image was obtained it was 
faint, due to the inability of the organ to concentrate the dye. 
Upon exploration, the majority of these gall bladders proved to be 
but slightly thickened, and with or without some external adhesions. 
At the same time these were patients in whom the symptoms were 
of an indefinite nature, that is, “dyspepsia,” eructation, vague 
abdominal pain or distress. With such an indefinite clinical 
history and, at operation, no other abdominal lesion to account 
for the symptoms, with only the definite cholecystographie evidence 
upon which to rely, the question arises in the minds of many, to 
what extent can one depend upon cholecystography? 

In order to determine this, a review and analysis was undertaken 
of 100 consecutive cases of chronic cholecystitis treated with 
cholecystectomy, in which the cholecystogram was used in the 
diagnosis. After reexamining the gross specimens and the slides 
they were divided into four groups, as follows : 


Group. 

No. of cases. 

Gall stones. 

Condition of gall bladder. 

A 

. . . 33 

Present 

Thick, scarred. 

B 

... 8 

Absent 

Same ns Group A. 

C 

... 7 

Present 

Thin-walled, translucent to 
slightly thickened. 

D . 

... 52 

Absent 

Same as Group C. 


Group A. Grossly these 33 gall bladders were thick and fibrous, 
some reduced to a mass of scar tissue. All contained stones. 
Microscopically, there is marked round cell infiltration throughout 
the whole, thick wall. The mucosal epithelium may be intact or 
may be missing in places. Buried in the scarred wall are small, 
gland-like areas of mucosal epithelium, separated from the lining 
mucosa by the sclerosing inflammatory process. When a small 
piece of liver was removed for examination it invariably showed 
lymphocytic infiltration of the periportal areas. Twenty-two of 
these 33 patients gave the definite clinical history and symptoms 
usually attributed to cholecystic disease. The remaining 11 gave 
the indefinite symptoms already referred to. This group, then, is 
made up of those cases which we have seen commonly from the day 
Langenbuch removed the first gall bladder in 1SS2. Most of these 
cases (6G per cent) gave a definite clinical picture of cholecystic disease. 
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. Group B. Five of these 8 cases gave a definite history and the 
other 3 did not. This group differs from the preceding one only in 
the fact that no stones were found in the gall bladder. 

Group C. This is made up of 7 cases, 4 of which gave definite 
symptoms and the remaining 3 did not. Grossly, the gall bladders 
removed, from these patients were but slightly thickened and the 
mucos® intact. They contained gall stones, which were not sus- 
pected in 5 of the cases until the gall bladders were opened. This 
was because the latter were distended with bile and the few small 
stones could not be palpated in this fluid medium. None of these 
stones gave any shadow with the cliolecystogram. 

Group D. In this group were placed 52 patients. Only 18 of 
them gave symptoms or histories which definitely pointed to 
cholecystic disease. The remaining 34, or 65 per cent, gave his- 
tories or symptoms to which we have been alluding as indefinite, 
that is, dyspepsia, eructation, epigastric pain, relieved by soda and 
duplicating gastric or duodenal ulcer, vague, diffuse abdominal 
discomfort and so on. Such a history, plus cholecystographic evi- 
dence of abnormality, has been our justification for operation. In 
some of these cases the cliolecystogram has shown no shadow at 
all, while in many there has been a shadow which has been very 
faint, or absent at four hours, hence, delayed appearance, and has 
been much fainter than the normal image at eight hours, which is 
the time of maximum density in the normal gall bladder (if a series 
of four, eight and twenty-four hour films are taken), and at twenty- 
four hours the shadow is gone or very faint. Such a cholecys- 
tographic series demonstrates the impaired ability of such a gall 
bladder to concentrate its contents and so indicates that this gall 
bladder is physiologically pathologic. 

Upon laparotomy, in these 52 cases, the gall bladders in situ 
were found to be thin, distended and characteristically bluish in 
color. Many were slightly to moderately thickened, while others 
showed no appreciable thickening. Often on the surface were a 
few delicate adhesions, binding the organ sometimes to the duo- 
denum, or omentum, or pylorus, or more densely to the liver. After 
removal these gall bladders were found to have thin or slightly 
thickened walls and intact mucosae. In 10 of these 52 one saw 
on the mucosa the characteristic honeycomb, yellow deposits of 
cholesterin. Microscopically, the mucosa in every case was intact. 
Ueep beneath it, in the muscle layer and extending to the serosal 
surface, or to the area adjacent to the liver, there was, in all but 
8 cases, diffuse lymphocytic infiltration, in no case extensive, but 
usually slight to moderate. In the small piece of liver, routinely 
excised, there was always found infiltration of the periportal spaces 
with lymphocytes, varying from very slight to moderate in degree. 

Discussion. The 41 cases making up Groups A and B are the 
fypes which we have always seen, where the gross and microscopic 
findings represent the end stage of a chronic inflammatory process. 
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Symptoms are always present and in nearly 70 per cent of the 41 
cases they are characteristic of gall bladder disease. As mentioned 
above, the cholecystogram is here a laboratory check' and corrobo- 
rates information already gained by a careful history and physical 
examination. In the remaining cases, slightly over 30 per cent of 
these 41 cases, where symptoms are present, but not characteristic, 
the cholecystogram definite!}' localizes the site of the disease. In 
the literature upon cholecystography, which consists mostly of 
personal experiences with the procedure as a diagnostic test, the 
reports which are most laudatory are those dealing with cases of 
this type. To the writer, however, it is in the 52 cases of Group D 
and the 7 of Group C, and cases similar to them, that the cholecys- 
togram has proven itself of inestimable importance. It is in the 
interpretation of these cases that too little has been said. To 
repeat a statement several times mentioned, the cholecystogram is 
an index of physiologic function, and this fact along makes it the 
prime diagnostic feature in cases of the type included in this group 
of 59 cases. 

In the days before cholecystography the writer has seen many 
such patients explored, the gall bladder inspected, quite often inade- 
quately, as through a low right rectus incision, sometimes palpated 
without being seen satisfactorily, pronounced normal on the basis 
of such an inspection, left in place, and the patient continued to 
have the same symptoms. Many of such gall bladders were prob- 
ably diseased, with the process at an early stage, when physiologic 
function was already destroyed or impaired, but with no visible 
gross change, which is an end stage in the disease, yet apparent. 

Intelligent and proper interpretation of cholecystographic plates 
have changed all this. When the shadow is absent or retarded in 
appearance and not so dense as in the normal, although the gall 
bladders may grossly show little or no change, such gall bladders 
are not functioning normally and should be considered as being 
pathologic. This has been the view adopted by Graham and his 
associates, 6 and arrived at independently by the writer from a study 
of the histories and specimens of these 100 patients. In 8 of the 
52 in this last group there was no appreciable change microscopically 
in the tissue, at least not enough to account for the patient’s symp- 
toms. In the remaining 44 the changes were at no time as marked 
as in those cases in Groups A and B. In every case of these 52 
when a small piece from the edge of the liver was also removed 
there was round-cell infiltration of the periportal spaces, no matter 
what the degree of change in the gall bladder might be. This is 
merely a reiteration of the fact which was brought out by Graham 6 
and later corroborated by him and Peterman, 7 experimentally. 1 his 
is a striking feature of those 8 cases in which there was no change 
microscopically in the gall bladder wall. Whitaker and Fried 8 
have shown that extensive destruction of the liver with chloro- 
form results in nonvisualization of the gall bladder in otherwise 
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normal animals, but with moderate liver destruction a shadow 
may be obtained. Chloroform causes destruction of the central 
portion of the liver lobule, while in our material the inflammatory 
reaction was always periportal and was also insignificant when 
compared with the usual chloroform necrosis. In the experi- 
ments noted above the absence of a shadow depends upon the 
fact that so much liver is destroyed that its secretory function, 
for the time, is so impaired that not enough of the dye reaches 
the gall bladder to give a shadow. In our surgical material the 
absence of the shadow cannot depend on any such mild change 
in the liver, but on a condition seated in the gall bladder, an 
inability to concentrate its contents. 

We may ask ourselves, “Are we justified, from the facts as stated, 
in regarding these as pathologic gall bladders?” The answer is in 
the affirmative for the following four reasons: 

1. The history of the patient, especially if a definite one. When 
indefinite there is invariably the complaint of “dyspepsia.” This 
symptom of cholecystitis has not been given the attention which it 
deserves. Also the other symptoms, which may be varied and 
vague, always include the complaint of gastrointestinal discomfort. 

2. The presence of cholecystograpkic evidence which is almost 
infallible as a test of gall bladder function, especially when the 
dye is administered intravenously. 

3. The presence upon operation of usually slight to moderate 
thickening, with external adhesions and evidence of a mild peri- 
cholecystitis. Also the corresponding microscopic change, includ- 
ing the constantly associated chronic hepatitis. 

4. The immediate relief of the distressing symptoms after chole- 
cystectomy. All of the cases have been followed up, and in every 
instance there has been complete relief of symptoms. This is a 
revelation in the 52 cases of Group D, where 34, or 65 per cent, 
were indefinite and where the diagnosis was made only by the 
cholecystogram. This was done early in the disease, before exten- 
sive scarring occurred and before marked damage to the liver had 
taken place. The first of this series of 100 cases has been in perfect 
health thirty months since operation. The last patient, operated 
upon ten months ago, is also free from all of her old complaints. 
V\ hether this will continue to be the case in these persons in the 
future remains to be seen, but for the present we are amply justi- 
fied in concluding that cholecystography has fully proved its worth, 
based on the patient's statements of therapeutic results, therefore, 
after cholecystectomy, the cholecystographic diagnosis in the most 
uncertain type of case clinically was 100 per cent correct. In 
previous articles on cholecystography from .this clinic the state- 
ment has been made that this means of diagnosis has been found 
accurate in from 93 to 97 per cent 9 of the cases in which the gall 
bladder was removed and examined microscopically. The discrep- 
ancy between these figures and the 100 per cent of accuracy just 
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mentioned is due to the fact that in a few cases the microscopic 
examination of the removed gall bladder showed no abnormality. 
The excellent clinical results in all of these cases, however, after 
cholecystectomy, seemed to corroborate the cholecystographic evi- 
dence of gall bladder disease. 

Summary. 1 . One hundred consecutive cases of chronic chole- 
cystitis are reviewed in which the cholecystogram was used in the 
diagnosis and in which cholecystectomy was done. 

2. Extensively scarred and thickened gall bladders, with or with- 
out stones, represent the end stage of a long-standing disease. 

3. These can usually (70 per cent) be diagnosed by careful history 
and physical examination. 

4. Cholecystography in these cases has been an infallible cor- 
roborative laboratory procedure. 

5. Cholecystography is an index of physiologic function of the 
gall bladder and with this in mind cholecystitis can be detected long 
before marked gross changes have occurred in the gall bladder. 

6. In every case so diagnosed cholecystectomy has resulted in 
complete relief of symptoms. 

. 7. Chronic hepatitis is constantly associated with chronic chole- 
cystitis, no matter how slight the latter may be. 
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NONSPECIFIC GRANULOMA OF THE SMALL INTESTINE. 

By Abraham O. Wilensky, M.D., 

AND 

Eli Moschcotvitz, A.B., M.D., 

NEW YORK. 

Three years ago we described 2 the pathologic and some of the 
clinical features of a malady which, we had reason to believe is not 
uncommon, and yet, as far as we are aware, was not widely known 
in this country. Its recognition at that time seemed to have been 
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confined to European observers. The literature of this subject 
covers but little more than the past decade, is almost entirely 
casuistic and concerned mostly with the clinical phases. Before 
this period, descriptions of this lesion were by no means uncommon 
under the designation of “hyperplastic tuberculosis of the intestine” 
or syphilis. The disease is important clinically and is a malady 
which both the clinician and surgeon must consider in dealing with 
obscure tumors in the abdominal cavity. The cause, with excep- 
tional instances^ is still unknown. 

For want of a better name, the condition was called “non-specific 
granuloma” of the intestine. Four cases were described, all involv- 
ing the colon, and one involving both colon and small intestine. 
The histologic characteristics were those of a simple granuloma. 
No evidences of tuberculosis, syphilis or lymphogranulomatosis 
were present, although especial attention was given to this point. 
The granulomata involved various portions of the colon. The infil- 
tration of the wall may be more prominent on the mucosal or on 
the mesenteric sides of the bowel wall. In both instances the lumen 
is narrowed. Ulcerations, which are usually superficial, may be 
present; exceptionally, there is abscess formation. The cause has 
not been determined. In a few cases foreign bodies and a colitis 
have been reported. Clinically, these cases presented signs of con- 
striction of the intestinal lumen and a palpable mass along some 
portion of the colon. The nature of the condition was not diagnos- 
ticabje before operation. 

Another case belonging in this group of nonspecific granulomata 
°f the intestine is reported in this communication in which the 
varied characteristics of the lesion are exemplified in two operative 
specimens removed during operations separated from one another 
by a period of six years. In the second of these specimens the lesion 
was present entirely in the small intestine in contradistinction to 
the location of the lesion removed at the first operation and to those 
reported previously by us in which the bulk of the lesion was present 
m the large intestine. 

Case Report. A man, aged eighteen years, was admitted to the hos- 
Phar with the clinical picture of an acute perforating lesion of the appendix, 
tiis family and previous history had no essential bearing on the present 
condition and, in fact, this was the first illness the patient had ever had. 
According to most careful questioning at no time was there any sign or 
symptom of any manifestation of a tuberculous or- syphilitic infection of 
an y Pci't of the body. 

the illness began on the day previous to admission, was ushered in with 
severe _ generalized abdominal cramps and was associated with vomiting 
nnc * with an inability to move the bowels. Within a few hours after the 
onset, the pain localized in the right iliac fossa and fever appeared. There- 
mter the symptoms progressed so that at the time of admission to the hos- 
pital they w-ere well marked. The physical examination disclosed general- 
ized abdominal rigidity, most marked on the right side with tenderness 
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limited to the right iliac fossa where a small mass was palpable. The exami- 
nation of the rest of the patient’s body disclosed nothing abnormal. 

There seemed to be no doubt of the diagnosis of an acute appendicitis 
and the patient was immediately subjected to operation (Wile nsk y) On 
opening the abdomen a large inflammatory mass was seen to occupy the 
right iliac fossa involving the angle of junction of the ileum and ascend- 
ing colon. After unravelling the mass it was determined that a much 
thickened, inflamed, gangrenous and perforated appendix passed upward 
from its usual point of origin in the ileocecal junction to the left and inward 
toward the median line; partly it, and partly the adjacent coils of ileum and 
ascending colon formed the dense walls of a small abscess containing about 
an ounce of grayish white pus. The abscess cavity lay partly to the right 
and partly to the left of the corresponding leafs of the mesentery; and the 
tip of the appendix projected through a communicating opening. As far as 
one could see there were no other evidences of further disease in the opera- 
tive field. As a matter of fact, the condition resembled in every particular 
that seen with the ordinary forms of suppurative appendicitis. Therefore 
the appendix was removed in the usual way, the abscess cavity was cleaned, 
and, the appropriate drainage having been adequately provided, the 
abdominal incision was closed with the exception of that part from which 
the drainage apparatus emerged. It was expected that the usual post- 
operative course would follow and that healing would result promptly in 
the ordinary manner. 

Much to our surprise and chagrin a fecal fistula developed at the end of 
the first week.. The discharge was never profuse and its fecal nature dis- 
appeared within a short time. Then the wound contracted to a narrow 
deep channel from which an insignificant amount of purulent discharge 
escaped each day. Every opportunity was afforded for the closure of the 
wound but at the end of the fourth month practically no progress was made 
and it became apparent that a secondary operation would be necessary to 
insure the closure of the intestinal fistula and the healing of the wound. . 

At the second operation (Wilensky) the cause for the persistent sinus 
became apparent immediately. The sinus led down to a pinpoint perfora- 
tion in the beginning of the ascending colon; from the latter, and extending 
on both sides but much more in an upward direction, a segment of colon 
was demarcated by an extraordinary rigidity and thickening of its walls. 
It was only natural to assume that the lesion was of tuberculous origin; 
and at the moment this assumption dictated the further operative treatment 
of the case. No other lesion being found, the terminal portion of the 
ileum, and the caput and the ascending colon as far as the hepatic flexure 
were excised and the continuity of the alimentary canal was reestablished 
by a side-to-side suture anastomosis. No drainage was employed and the 
abdominal wound was closed. An uneventful convalescence followed and 
at the end of the second week the patient was discharged from the hospital 
apparently well. 


The specimen removed at the second operation is a very interesting 
one. The entire lesion lay in the ascending colon; the ileocecal 
valve and the small intestine was free from any evidences of disease. 
This corresponds with the picture described in the eases previously 
reported. The lesion was apparently (gross observation) distrib- 
uted throughout all of the- coats of the bowel; however, it seemed 
that the bulk of the infiltration had been attracted more to the peri- 
toneal side of the intestinal wall. The mucous membrane showed 
no open ulcerations, but it was manifestly much thinner than normal, 
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and tlie thinness of its texture was altogether out of proportion to 
the thickening of the rest of the wall. The gross appearance of the 
major distribution of the infiltration toward the peritoneum was 
seemingly corroborated by the absence of encroachment upon the 
intestinal lumen and a finger passed easily in either direction through 
the compromised area. 


The patient continued well and with no symptoms of any kind for the 
next five and a half years. Then very suddenly he developed abdominal 
pain and vomiting with an inability to evacuate either stool or gas from 
the bowel. There had been no indiscretion in diet and apparently no other 
cause sufficient to account for the reappearance of any symptoms. The 
latter increased in severity; at the end of the first day the patient was 
markedly distended; however, there was no rigidity and no special point of 
tenderness on the abdominal wall; the impression was distinctly given 
that the bulk of the trouble was in the right iliac fossa. 

A high enema was given. A profuse evacuation of gas and thin liquid 
sf°ol immediately followed and the abdominal distention disappeared. 
For a number of hours the patient was comfortable but very soon the symp- 
toms began to reappear, to progress rapidly and to reach a stage even 
more severe than had existed before the enema was given. Operation 
(mlensky) was therefore, determined upon in the expectation of finding 
either one of the ordinary forms of .intestinal obstruction or, possibly, the 
sort of lesion being discussed in this paper. This type of lesion had been 
kept fresh in our minds since the publication of our previous report. 

On opening the abdomen, a small amount of clear serous exudate escaped 
and the small intestine seemed uniformly distended. The point of obstruc- 
tion was easily determined to be a fairly large mass which lay in the right 
mac fossa in the region of the previous operation and which consisted of a 
tangle of intestinal coils in the terminal ileum just proximal to the previous 
ileocolic anastomosis; the mass was adherent on one side to the stump of the 
ascending colon. The intestinal coils which made up the mass were very 
much thickened and the intimacy of the adherences between the one and 
ie other made it certain that any attempt to disentangle them in situ 
would result in more than one opening into the intestinal lumen with a 
consequent outpouring of infectious contents into the peritoneal cavity, 
t seemed better judgment to resect the entire mass and the procedure was 
earned out. _ The adhesions were freed, the mass was lifted out of the belly, 
ie appropriate part of the mesentery was divided between clamps, and 
' ^volved portion of the alimentary canal including the terminal ileum 
van the mass of adherent coils and the proximal part of the stump of the 
ascending colon with the new anastomosis was cut away between rubber 
covered clamps. One half of a Murphy button was dropped into the open 
I of “ie resulting stump of the ascending colon and the opening was 
closed with a double layer of sutures in the usual way. A short distance 
the suture line a small incision was made in the side of the colon 
anct the neck of the button was pulled through . The other half of the button 
'as fastened into the open end of the stump of the ileum. Then the two 
ijilves of the button were locked together reestablishing the continuity of the 
imentary canal by an end-to-side anastomosis. 

tiie patient did not do well after operation. Almost immediately the 
cmperature began to rise and at the end of the first twenty-four hours it 
ad reached over 105° F. There were the usual accompanying symptoms 
a profound intoxication and death followed. The intoxication resembled 
!0se SGe11 with severe jmd hyperacute forms of intestinal obstruction. 
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The specimen consisted of about 1 foot of terminal ileum and 
about 3 inches of the ascending colon together with the anastomosis 
made at the second operation. The anastomosis was in perfect 
condition. The portion of the ascending colon was normal also. 
It was not possible even outside the body to unravel the adherent 
coils, so intimate were the adhesions, so much thickened were the 
intestinal walls and so extensive and almost cartilaginous in con- 
sistence was the inflammatory exudate which surrounded and glued 
the entire mass into one. The best that one could do was to insert a 
blade of the scissors into the open end and to progressively open the 
intestinal canal as one followed its course in the convoluted mass of 
gut. The windings of the gut resembled the entangling of a bunch 
of worms. At one part and for a short distance, the thickness of 
the bowel wall was so marked as to encroach upon the lumen to the 
extent that it became difficult for the blade of the scissors to pass 
through; a distinct stenosis was present. The mucous membrane 
was thinned out and the atrophy must have been a progressive one 
for in places the attenuation had reached the stage of superficial 
ulcerations. 

The amount of the inflammatory infiltration in and between the 
adherent coils made it somewhat difficult to determine the extent 
and distribution of the infiltration in the intestinal wall itself. 
However, in one stretch, especially — the stenotic area— it was easily 
distinguished that the predominance of the bowel wall thickening 
was in its inner layers and toward the lumen of the bowel. This 
was in contradistinction to the distribution of the lesion in the 
segment excised at the first operation in which, as has been pre- 
viously said, the bulk of the infiltration was toward the peritoneal 
surface. 

Microscopic Examination (Moschcowitz). The dominant picture 
is that of an extensive, diffuse, round cell infiltration of all the 
coats of the intestine. In some areas, the cells are so closely 
packed together as to resemble lymphoid bodies. There is a moder- 
ate sprinkling of multinuclear giant cells, in some of which there are 
clear round or oval spaces, which appear as though they had con- 
tained foreign bodies. The subperitoneal connective tissue is much 
thickened. On the mucosal aspect granulamatous areas have formed 
with formation of new bloodvessels. In these granulomatous areas, 
there is an abundant sprinkling of polymorphonuclear cells. Scat- 
tered areas of normal mucosa are visible here and there between 
these granulomatous areas. In addition there are a number of small 
distinct abscess formations, especially on the inner aspects of the 
gut. There is abundant fibrinous exudate present on the mucosal 
side. There is also abundant fibrous tissue transformation in all 
the coats of the intestine (sec Fig.). The microscopic picture is 
definitely not that of tuberculosis or syphilis. 

The two specimens removed from this patient exemplified in one 
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way or another the characteristics common to this lesion which were 
pointed out in our previous paper. There is a "tumor” of greater 
or lesser size which may involve any portion of the gut. The inflam- 
matory process usually involves all the coats of the intestine. Some- 
times the proliferation is most prominent in the inner coats which 
narrows the lumen of the gut. There is ulceration of the mucosa, 
which, as a rule, is superficial and not extensive. Adhesions to 
surrounding structures and to the abdominal wall are common. In 
a few instances, only, does the induration extend to the ileocecal 
valve, causing narrowing of this structure. Abscess formation is 
rare. The tumors reveal typical granulomatous changes in various 
stages of development. There is never the slightest evidence of 
tuberculosis, syphilis, or newgrowth, or diverticulitis. 

The remarkable resemblance of some of the reported cases to 
hyperplastic tuberculosis of the intestine has led to a great deal of 
confusion. Undoubtedly many if not a majority of the cases of 
so-called “hj r perplastic tuberculosis of the colon” are really simple 
granulomata, lesions that are identical in every way with those 
which w r e have reported. This case had been forgotten at the time 
and was not included in our first report. The report made by Dr. 
Mandlebaum on the second specimen removed during the third 
operation recalled the circumstances of the case and reflection caused 
a reappraisal of the pathologic condition and the belief that the 
case properly belongs to the group described as nonspecific granulo- 
luata of the intestine. It does not require much reflection after 
reading the literature on tuberculous and allied forms of intestinal 
infection to realize that similar errors have been and are constantly 
being made. 

In the vast majority of the reported cases the etiology wms 
unknown, A curious feature in all 4 cases which were reported in 
our first communication is a history of a previous attack of appen- 
dicitis or of a preceding appendectomy. .Two of the cases had 
definite suppurative conditions in the appendix. 

Hie same extraordinary association with an attack of acute 
appendicitis was also present in this case; the intestinal lesion fol- 
lowed an attack of what was apparently the ordinary variety of 
acute suppurative appendicitis — the kind which is always expected 
to go on to cure with no secondary or subsidiary phenomena to 
disturb the constancy and permanence of the cure, of course, with 
tne exception of the ordinary forms of intestinal obstruction due to 
adhesions, and so forth. 

. Hie relationship of inflammatory lesions of the large and small 
intestine has repeatedly been referred to in the literature (De 
tuiyter, Gangitano, Lawmen, Gato, Teitze, Korte) . In most of these 
imports, hov r ever, the inflammatory process is said to be continuous 
^ith that of the appendix and involves only the contiguous portion 
°t tire cecum. From our own surgical and laboratory experience wc 
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are prepared to say that this form of typhlitis is merely the periph- 
eral part of the inflammatory reaction in the appendix, and entire 
permanent subsidence of this regularly follows concomitantly with 
the removal of the appendix and the healing of the focus of infection. 
Such secondary typhlitic conditions are quite commonly encoun- 
tered in far advanced suppurative appendicular conditions. In 
each particular, there is a parallelism to the forms of hepatitis 
accompanying inflammatory conditions of the gall bladder. 

We do not agree with the assumption made in some of the reported 
cases of primary typhlitis in which this lesion has been assumed to 
have caused a subsequent appendicitis. The finding of an occasional 
case in which the inflammatory process is distinctly limited to the 
wall of the cecum without involvement of the appendix — typhlitis 
proper— and the extreme rarity, if not absence of persistence of the 
above mentioned simple inflammatory lesion in the cecal wall after 
the appendix has been removed would make it fair to assume that 
the path of spread of the inflammatory lesion is from the appendix 
into the cecal wall, rather than that the appendix lesion should 
have been initiated by primary involvement in the wall of the 
cecum. 
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FUNCTIONAL SPASMS IN CHILDREN, THEIR PHYSIOLOGIC 
PATHOLOGY, AND THEIR RELATION TO THE 
NEUROSES IN LATER LIFE. 

By J. Epstein, M.D. r 

NEW TORK. 

(From the Pediatric Clinic, Beth Israel Hospital.) 

One of the principal physiologic properties of muscle tissue 
is contractility. This may be hypotonic, tonic, hypertonic or 
spasmodic. Spasms are abnormal, involuntary muscular contrac- 
tions. They are usually of limited extent, involving only groups 
of muscles in response to localized central or peripheral nerve 
irritations or to general nervous dysfunctions. ^ Spasms ma\ be 
skeletal, visceral or emotional. When the striated . or skclcta 
muscles are affected the neuromuscular disorder is easily observed 
and interpreted. Spasms of the nonstriated or visceral muscles, 
and spasmophilic emotional disorders, are difficult of observation 
and diagnosis. 

Skeletal or External Spasms in Children. These manifest them- 
selves mainly as carpopedal spasms or general spasmophilic con- 
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vulsions. In the carpopedal type there is hyperesthesia with tonic 
spasms of the extremities. The upper extremities are usually 
involved to a larger extent than the lower. As a result of a cir- 
culatory interference during the spasmodic seizure, there is often 
edema of the dorsal surfaces of the hands and feet. The carpopedal 
spasms may continue for hours, days or even weeks. General 
spasmophilic convulsions are first local, later becoming general. 
They start, usually, in the muscles of the face and spread rapidly 
through the entire body, with tonic spasms followed by clonic, 
general rigidity, cyanosis and unconsciousness. After a few 
minutes the spasms relax, consciousness returns and the child 
appears as well as ever. The spasmophilic attacks may be repeated. 

Visceral or Internal Spasms in Children. Viscerospasms are of 
considerable diagnostic and therapeutic importance. Many ail- 
ments in childhood are due to excessive, irregular or spasmodic 
contractions of the internal organs. The digestive, respiratory, 
circulatory and urinary muscle tissues may be affected. 

Spasms of the Digestive Tract. Regurgitation, rumination, vomit- 
ing, gastralgia, enteralgia, gastrointestinal hyperperistalsis, and 
constipation are frequently due to spasms. Regurgitation in 
infancy is quite common. While in many infants it is simply a 
welling up from the stomach of excessive food, in some cases a 
sudden cardiospasm sends up the food with a gush. Rumination, 
though rare, is seen in children of neurotic constitution. The 
ruminant act is probably due to irregular spasmodic contractions 
of the upper portion of the alimentary tube which cause direct 
and reversed peristaltic waves, sending the food in turns upward 
and downward. Esophageal spasm without gastrospasm occasion- 
ally occurs in infancy and early childhood. Vomiting without a 
definite pathology is not uncommon in children. Fear, excitement, 
distaste for school and forced feeding cause in certain children a 
reflex gastrospasm and vomiting. Pharyngeal irritation with reflex 
gastrospasm and vomiting is seen in children, giving rise to the 
so-called morning vomiting. Pylorospasm as a cause of vomiting 
is quite common in infancy. Care must be taken to differentiate 
pylorospasm from pylorostenosis. Gastralgia and enteralgia in 
infants, known as colic, are frequently present without pathologic 
changes or gross dietetic errors. They are evidently the result 
of spasmodic constrictions and dilatations of various segments of 
the gastrointestinal tract. Gastrointestinal hyperperistalsis is 
the cause of many cases of diarrhea in early infancy. Each time 
the baby is put to the breast or the bottle, it has one or more bowel 
evacuations during feeding. In the majority of cases there seems 
to be nothing wrong with the food or the feeding. The suckling 
act or the contact of milk with the gastric mucosa sends down -waves 
°f hyperperistalsis along the gastrointestinal canal which produce 
one or more movements. Constipation is quite common in children. 
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Spasms of the colon or the anal region block the normal peristaltic 
sweeping motions. A proper and timely diagnosis of the neuro- 
muscular disorders of the digestive tract in infancy and childhood 
will prevent serious illness. 

Spasms of the Respiratory System. Laryngospasm, larjmgismus 
stridulus, spasmodic cough, bronchospasm, pneumospasm and 
- diaphragmatic spasms are of frequent occurrence in infants and 
children. In laryngospasm there is usually a slight laryngitis with 
a spasmodic contraction of the larynx causing noisy breathing, 
inspiratory dyspnea and cyanosis. The attacks are mostly nocturnal 
and may be repeated. Laryngismus stridulus is a disease of infancy, 
especially of those of a rachitic or neurotic diathesis. There is a 
stridulous breathing more or less constant. Any exciting cause may 
precipitate a severe laryngeal spasm with a period of apnea. During 
the paroxysm the infant becomes cyanotic, throws back its head, 
becomes rigid and is in great distress. After some seconds the 
laryngeal spasm relaxes and the infant takes a deep stridulous inspir- 
ation. Spasmodic cough unassociated with any illness of the 
respiratory system occasionally occurs in children and is rarely 
properly diagnosed. The cough may be more or less continuous 
or paroxysmal and may last for days, weeks and even months. It is 
of reflex origin due to some central or peripheral irritation of the 
vagus or its branches. Bronchospasm in children is frequently 
present without bronchial asthma. It is purely a neuromuscular 
instability, causing spasmodic contractions of the bronchial tree 
with dyspnea and some sibilant rales. Quite commonly bron- 
chospasm is an added element to catarrhal bronchitis or broncho- 
pneumonia which causes the respiration to become more noisy, 
labored and wheezing. Treatment that will relieve the broncho- 
spasm will add to the comfort of the little patient and aid in its 
recovery. Bronchial asthma is essentially a neuromuscular spas- 
modic disorder, whatever other factors may contribute to its 
etiology. Pneumospasm may occur in the newborn infant. The 
respiratory process is frequently irregular in early life and the breath- 
ing is slow, rapid or unsteady. This is probably due to an arrhyth- 
mic function of the neuromuscular system of respiration or to an 
oscillation of the carbon dioxid tension of the respiratory center. 
Spasm of the diaphragm is quite common in infants and young 
children, causing hiccough. Chilling of the body surface or irrita- 
tion of the stomach by overfeeding in addition to a hvperphrenic 
activity is usually the cause of the reflex action which causes spas- 
modic contraction of the diaphragm and singultus. Unless these 
various respiratory disorders are readily recognized, they will 
lead to faulty diagnosis and mistreatment. 

Spasms of the Circulatory System. The entire cardiovascular 
mechanism with its central organ and innumerable peripheral 
bloodvessels are under nervous control and subject to irregular 
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or spasmodic contractions. Disturbance in contractility may be of 
central or peripheral origin, general or local, cardiac or vascular. 
The wave of cardiac contraction may irregularly affect different 
parts of the heart giving rise to various arrhythmias and reduplica- 
tions of the cardiac sounds. Large or small areas of bloodvessels 
may show sudden constriction and dilatation though not in response 
to the normal physiological supply and demand. Local hyperemia 
or anemia, pallor or blushing due to purely spasmodic vascular 
changes can be easily observed in children as a result of a vasomotor 
imbalance. A proper diagnosis of the functional circulatory dis- 
orders in children is of paramount importance. 

Spasms of the Urogenital Tract. Painful spasmodic contractions 
of the kidneys and ureters simulating renal or ureteral colic is seen 
in children. One of the most common causes of enuresis and 
frequent urination is spasms of the urinary bladder. Uterine 
spasmodic contractions in female children causing pelvic pain or 
discomfort is not uncommon especially when nearing puberty. 

Emotional Spasms in Children. The spasmophilic diathesis may 
be seen in children showing no definite symptoms or signs of mus- 
cular spasms. The hyperexcitability seems to be chiefly emotional. 
These children are precocious, impulsive, irritable, sleepless and 
cry easily without evident cause. They are subject to headaches, 
night terrors, periodic vomiting, anorexia, dirt eating and masturba- 
tion. On careful investigation there may be found some latent 
neuromuscular spasm or instability. But the dominant condition 
is that of mental unrest or emotional spasmophilia. 

Spasms in children have as their etiology a physiologic pathology 
and not an anatomical pathology. Childhood is the age of neuro- 
muscular imperfection and instability. The fetus in utero is an 
automaton, the infant is a reflex mechanism and the child is in a 
state of neuromuscular imbalance. The threshold of sensory nerve 
reaction is low, the voluntary brain centers are not fully developed, 
the psychic control is imperfect, and the motor nerves respond 
disorderly. At the basis of muscular spasms in children are a 
hereditary predisposition and an inexperienced, untrained, rapidly 
growing nervous system. When to this is added some metabolic 
disturbance, as a deficiency in the calcium ions or a dissociation of 
the acid-base balance, with a retention of bases, some infectious 
disease, or a malnutrition of the nervous system, local spasms or 
general tetany results. Hypoparathyroidism through its influence 
on cellular chemistry and metabolism may also cause physical or 
emotional spasms. The premature infant is especially prone to 
spasmophilia. 

Diagnosis. As functional spasms are the result of an aberrant 
physiology and not of an abnormal anatomy, the diagnosis must 
be based chiefly on symptoms. Spasmophilia may manifest itself 
ns general, carpopedal, visceral, or emotional. These spasms are 
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characterized by a seasonal variation, being worse in the winter; 
by a disordered metabolism, with a calcium content of less than 
10 mg. per 100 ec. of blood serum; by a perverted neuromuscular 
reaction and an increased excitability to the galvanic current. The 
hyperexcitability of the peripheral nerves to the galvanic current 
is shown by a kathodal opening contraction of less than 5 milli- 
amperes or by an anodal opening contraction of less than 2 milli- 
amperes. In addition to this Erb’s electrical phenomenon, the 
Chvostek facial nerve contraction in response to tapping along the 
course of the facial nerve, and the Trousseau phenomenon of tetany 
of the hands elicited by constriction of the arms are pathognomonic 
signs. Anemia and a hypochlorhydria are frequently present and 
are of diagnostic importance. Electrocardiography in spasmo- 
philia gives varied results. In some cases the electrocardiogram 
is normal in others there are marked variations in the ventricular 
complex. 

Spasmophilia, rachitis, status thymicolymphaticus and functional 
epilepsy have many points of analogy in their abnormal neuromus- 
cular behavior. The frequent and repeated spasms, the low calcium 
metabolism, the Erb, Chvostek, and Trousseau signs, are indicative 
of spasmophilia. The slow development, the characteristic bony 
changes, the deficiency in calcium and phosphorus point to rachitis. 
A hyperplasia of the thymus and the lymphatic system, stridulous 
thymic breathing, lymphocytosis and a tendency to sexual abnor- 
mality are diagnostic factors in status thymicolymphaticus. The 
aura, nocturnal attacks, sudden convulsive seizures and the mild 
forms of petit mal, are all in favor of epilepsy. Spasms due to 
organic changes in the nervous system are evident by a history of 
brain or nerve injury, by spasticity or flaccidity and by a deteriora- 
tion of body or mind. 

The relation of spasm in children to the neuroses in later life seems 
to be, in many cases, a very close one. Many of the etiologic 
factors in the spasmophilic diathesis are conducive to a persistant 
disorder. The spasmophilic child is usually conceived in an 
unhealthy inheritance and born with an irritable nervous system. It 
is aggravated by a lack of breast feeding, poor general nutrition, 
insufficient air and sunshine, and by repeated spasmodic attacks. 
The nervous anomaly may persist in a recessive or a dominant 
form, or be converted into the various neuroses in later life, or be 
transmitted to a future progeny. Epilepsy, hysteria, neurasthenia, 
psychoasthenia and the various habit spasms may have a juvenile 
spasmophilia as a background. In some cases, however, the prog- 
nosis is good. As there is no anatomic nerve destruction, the 
nervous system gradually emerges from its state of hyperirritability 
and disorderly conduct. 

Treatment. Treatment begins with the birth of the child. The 
rapidly growing nervous system should be protected by quiet, 
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peaceful surroundings and the best hygienic care. Breast feeding is 
essential, when this is not obtainable, fat-free bottle feeding should 
be given, with the addition of cereals, vegetables and toasted bread. 
On the first sign of spasms, any source of infection should be 
removed, the general health improved and a proper diet given. 
Warm baths, cod liver oil with oil of phosphorus, iron carbonate 
saccharated, calcium bromid, chloral hydrate, and antipyrin are 
indicated. The functions of the endocrine set should be investi- 
gated. Parathyroid may be tried. Ultra-violet therapy does good. 

Summary. Functional spasms in children are more frequent than 
spasms due to organic nerve lesions. 

The striated or external musculature as well as the various inter- 
nal organs may be affected, giving rise to a multitude of disorders. 
Emotional spasmophilia may manifest itself in various abnormal 
actions and reactions. 

_ An early and proper diagnosis Should be made of the many obscure 
ailments in children which have a neuromuscular or a psychic 
spasmodic diathesis as their basis. 

Proper food, and healthy surroundings will act as a prophylactic 
during infancy. Calcium salts, phosphorated cod liver oil, iron, 
and whatever symptomatic treatment is indicated, will do much good 
as a cure and also as a preventive from drifting into the neuroses of 
later life. 


THE PERIODIC HEALTH EXAMINATION . 1 


By W. A. Bloedorn, A.M., M.D., 

PROFESSOR OF MEDICINE, HOWARD UNIVERSITY SCHOOD OF MEDICINE, PROFESSOR OF 

TROPICAL MEDICINE, GEORGE WASHINGTON UNIVERSITY SCHOOL OF MEDICINE, 

WASHINGTON, D. C 

The medical profession has placed the stamp of approval upon 
the periodic health examination. This new gospel has been pro- 
claimed throughout county, state and national organizations as 
one of the fundamental measures for health conservation. From 
the medical man, this doctrine is being passed on to the public with 
the able assistance of the press, both medical and lay, and through 
the medium of public schools, colleges and universities. The great 
hfe insurance companies have done much to further this movement. 

It will not be difficult to convince the layman of the advantage 
to be gained by following this teaching. The arguments for a 
periodic health examination are logical, convincing and conclusive. 
We may differ somewhat in our views as to the manner in which 


! An. address delivered before the Philadelphia County Medical Society on Mav 
20 , 1926 . 
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the examination should be conducted and as to whether it can be 
most advantageously. made by the family physician, a medical 
group or an institution, but there will be little divergence of opinion 
•as to the merits of the procedure itself. 

This new relation of the physician and layman will create a new 
meaning for the term “patient.” Webster defines “patient” as 
“ A sufferer; one who bears or endures; a sick person.” It becomes 
apparent at once that the patient of the future will not conform to 
this definition. He will demand of his physician that he be kept 
from playing the role of sufferer. 

The same authority defines “physician” as “A person skilled in 
physic or the art of healing; one duly authorized to treat diseases.” 
The physician of the future, in like manner, wall be called upon to 
play a new role. He must now, in addition to his difficult duty of 
treating disease, take upon himself the far more difficult task of 
detecting disease in its incipiency, guarding against disease tenden- 
cies and advising regarding personal hygiene. He must be skilled 
in the science of dietetics; he must advise regarding hours of sleep, 
work and rest; he will be called upon to interpret minor symptoms 
of obscure significance, which the patient wall call to his attention; 
he must be informed as to the effect of occupation, climate and 
heredity on disease tendencies; he must be prepared to advise the 
patient regarding his routine of life and he must have sound judg- 
ment and scientific facts back of this advice. 

If we assume that this new teaching wall be accepted by the lay- 
man, it follows as a matter of course that he wall request of his 
physician this type of service and that health examinations will be 
in ever increasing demand in the community. 

It might be well for us at this point to take stock of our diagnostic 
and therapeutic armamentarium, and critically examine the means 
at our disposal for meeting this new demand. It would also be in 
order to devise a form of procedure for carrying out this type of 
examination. Considerable w r ork has already been done along these 
lines. Various county, state and national organizations have pre- 
pared excellent forms and distributed a great deal of literature 
regarding health examinations. 

While the difficulty of detecting disease in its incipiency is well 
recognized, the health examiner will become increasingly proficient 
as he practises this type of service and we may confidently expect 
greater diagnostic skill and keener interpretation of so-called trivial 
symptoms as a result. _ 

I know r of no position in wffiich a medical man can be placed winch 
wall demand more of his professional resources and create a more 
acute sense of his own limitations than to be called upon to conduct 
periodic health examinations. The patient appears before the 
examiner in a new and perhaps unfamiliar character. He is not 
sick; he has no complaints, or perhaps a few minor ones; in fact he 
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elements responsible for coagulation of the blood may be absent 
or feeble, so that hemophilia appears; in fact, any organ of the body 
may fail of normal development and may show variations in sus- 
ceptibility or resistance to disease through heredity. Any light 
which can be thrown on the patient’s susceptibility to disease 
through a careful study of hereditary factors will be of the greatest 
value to the health examiner. Not only this, but the health exam- 
iner is in the ideal position to pursue the study of hereditary factors 
in disease and to bring to light new data on this important phase 
of medicine. 

The ideal method of conserving the patient’s health would be by 
examinations at regular intervals and over a period of time, so that 
data accumulated over a number of years may be used to the best 
advantage. Consulting first one and then another health examiner 
means a waste of time, added expense and the unnecessary duplica- 
tion of work and of important records. As these observations are 
continued from year to year, the advice of the health examiner 
becomes increasingly valuable to the patient. 

The data acquired regarding a patient’s previous health should 
be complete, accurate and include information concerning any 
illness or injury from childbirth to the present time. The salient 
points in the history should be summarized and underscored so that 
they may be quickly referred to in subsequent examinations. Data 
regarding the occurrence of any of the acute infectious diseases, 
particularly scarlet fever, measles, diphtheria, typhoid, pneumonia, 
pleurisy, tonsillitis, influenza, rheumatic fever and chorea, should 
be carefully sought. A careful history should also be obtained 
regarding diseases of the gastrointestinal tract, the circulatory 
system, the nervous system and the genitourinary tract. 

The present condition of the patient, which really means his own 
opinion as to his present condition, should be carefully ascertained. 
While the patient’s opinion of his own physical and mental state 
often does not reflect the true condition of affairs, it is one of the 
important guides of the examiner to the correct estimation of the 
patient’s condition. Evidences of emotional instability, neurosis, 
apprehension and anxiety, as well as accurate data regarding the 
patient’s mental development, intellectual qualities, and even direct 
leads, bearing on organic disease may be obtained in this manner.. 

This preliminary history-taking should be a deliberate affair. 
Much depends upon it, and any attempt to hurry it or cut short 
the patient’s recital of seemingly trivial symptoms may deprive the 
examiner of important suggestive leads. It is necessary that the 
patient make a confidant of the examiner,, as .otherwise, import- 
ant data which he should be acquainted with is frequently never 
brought to light. This is another reason for repeated examinations 
over a period of time, as often it is only in this manner that the 
patient really unburdens himself to the examiner, who is thus 
enabled to regulate the patient’s life with greater skill and success. 
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Tlie medical history should always include a careful scrutiny of 
the patient’s personal hygiene. Under this heading we would con- 
sider: (1) dietary habits; (2) use of alcohol and tobacco; (3) 
habits of sleep; (4) hours and character of work; (5) recreation and 
hobbies; (6) habits of exercise; (7) bathing habits; (8) regularity of 
bowel movements. Accurate information regarding each of these 
factors should be obtained and recorded. 

Dietary habits include a careful summary of the patient’s average 
daily intake of food, with as accurate an approximation as possible 
of the intake of fats, carbohydrates and proteins. A careful esti- 
mate of the vitamin content of the food intake should be made. 
The amount of salt, pepper, spices and other condiments consumed 
should be recorded. These data may then be used later in recom- 
mending any modifications of the patient’s present diet which 
appear necessary from a consideration of his history and physical 
examination. The fluid intake should be carefully inquired into, 
as this information will act as a guide for certain later recom-. 
mendations. The amount of tea, coffee, milk, chocolate or cocoa 
consumed by the patient is also included in the record. 

The patient’s habits in regard to alcohol and tobacco should be 
accurately recorded. There can be little question, no matter what 
one’s personal opinion may be, that in certain individuals the con- 
sumption of alcohol has a deleterious effect, and in these instances 
its use must be curtailed or prohibited. The use of tobacco has 
come to be such a common practice among both sexes that we would 
do well to inquire carefully regarding the amount consumed by the 
patient. While tobacco in moderate quantities can be used by 
many people without untoward effects, the fact remains that not 
infrequently the use of tobacco results in harm to the patient, and 
the physician should be on the alert to detect evidences of such 
harmful effects. Occasionally these effects may be manifested 
through defects of vision or disturbances of the cardiovascular sys- 
tem, such as various forms of arrhythmia. Not infrequently, gas- 
trointestinal symptoms are due to the use of tobacco, and its effect 
m producing spasm of the colon with resulting attacks of discomfort 
and pain should not be lost sight of. 

In attempting to regulate the habits of the patient, however, 
the examiner would do well not to attempt the indiscriminate inter- 
diction of articles of food or attempt the abrupt change of habits 
of a lifetime without having a good reason for such action. It is 
well to keep in mind that it is possible to irritate a patient by useless 
a nd petty restrictions which may do more harm than good. 

Regarding the hours of sleep, work, rest and play, no hard and 
fast rules, applicable to all types of patients, should be attempted. 
Insistence on eight or nine hours daily rest in bed for one patient 
ought be a hardship for another, and mental reaction and tempera- 
ment should be taken into consideration. 

It may be stated, as a general rule, that recreation or the pursuit 
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of a hobby should be encouraged. The patient himself is usually the 
best judge as to when such recreation or diversion interferes with 
his routine of business, but, from the standpoint of the physician, 
such recreation or hobby, particularly if it involves regular, daily 
outdoor exercise, should be encouraged. 

The question of exercise demands careful consideration, particu- 
larly in view of the large number of cults and fads now in vogue, 
and the many special courses of exercises which are urged upon the 
unsuspecting layman as a panacea for all ills. It is possible to do 
considerable damage, particularly to patients of middle or advanced 
a _ge, by exercise too violent in nature or too long continued at one 
time, and, particularly, by exercise indulged in occasionally and 
sporadically. The business man who, through stress of duties, is 
prohibited from indulging in his favorite pastime of golf for a week, 
may attempt to compensate by playing over the week-end as much 
as thirty-six holes of golf at one stretch, not realizing that such a 
procedure is likely to do him more harm than good. It should be 
impressed upon the patient that it is the daily, regular, mild exer- 
cise which is the safe and health-giving practice to pursue. Of the 
many forms of exercise recommended, none can be used with greater 
safety or more accurately measured than walking in the open air. 
This form of exercise can be prescribed for almost any type of 
patient who is not actually confined to his room. 

The occupation of the patient should receive careful scrutiny. 
While the examiner does not pose as a vocational expert, neverthe- 
less, it is clearly within his province to inform the patient if his 
present occupation is affecting his health adversely. He should 
also ascertain whether the patient’s occupation is congenial or if 
there continually arise conflicts, which, through their depressing 
mental effects, impair the patient’s efficiency and productiveness. 

The health examiner must be careful not to confine his activity 
to the physical findings of the patient. He must consider as equally 
important his client’s mental state if he would justify his position 
as a health examiner. The home environment of the patient should 
come in for careful consideration. A quiet, congenial home environ- 
ment makes for physical and mental well-being; whereas, a depress- 
ing, irritating home environment has a distinctly unfavorable effect 
on the patient’s health. It may be possible for the health examiner 
to improve such conditions by timely and well-considered advice. 
It is well for the examiner to acquaint himself with the patient s 
religious status, if he would round out his knowledge of the patient s 

psychology. ' . ...... 

Before proceeding with the physical examination, it is in order 
to ascertain whether the patient has been protected against certain 
of the acute infectious diseases, which procedure medical science has 
made possible. It is the duty of the examiner to make certain that 
his client is protected against smallpox. The presence of an old 
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vaccination scar is not sufficient evidence of such protection, and a 
recent positive vaccination or an immune reaction should be 
obtained. The advisability of recommending vaccination against 
typhoid fever should be considered for each patient. Such vaccina- 
tion is of proved value and involves practically no risk to the patient. 
The patient’s susceptibility to diphtheria should be determined, 
particularly if he be of an age where such susceptibility is frequent. 
Determination of such susceptibility should, of course, be followed 
by vaccination with diphtheria toxin-antitoxin . Among the younger 
patients the determination of susceptibility to scarlet fever should 
be carried out in like manner, and the patient given the benefit of 
vaccination against this serious disease. 

The medical history is dealt with in some detail, in order to indi- 
cate how important we consider this part of the health examination. 

From this careful study of the hereditary factors bearing on sus- 
ceptibility or resistance to disease, and from a careful study of the 
diseases or injuries which the patient has already had, the examiner 
is then in a favorable position to proceed with the actual physical 
examination. He has already obtained important leads which will 
place him on guard in considering the functional activity of the 
various organs. 

The physical examination of the patient should follow some 
definite program, and the results of this examination should be 
accurately recorded and become part of the permanent record of 
the patient. It may follow along somewhat the usual lines and 
should be unhurried and thorough. The patient is weighed and 
his height determined and observations are made regarding figure, 
frame and posture. The chest is measured at inspiration and expira- 
tion, and the circumference of the abdomen ascertained. 

The examiner should determine from these data whether or not 
the patient has the proper weight. In fact, he should come to a 
conclusion regarding this important item, without taking into con- 
sideration the weight as recorded by the scales. 

Using the 'above procedure as a guide, we found in 9454 health 
examinations that 395, or 4.17 per cent, were definitely overweight. 
These individuals considered themselves in good health. It is not 
difficult to convince this type of patient of the advantage of gradual 
weight reduction. 

Too often the medical man forms his opinion regarding overweight 
°r underweight from looking at a printed table of average weights 
for given age and height, instead of actually examining the patient 
t° see whether such a weight fits in correctly with the patient’s 
body build, posture and type. The bony frame-work differs in every 
individual, the hereditary factors vary, and the environment of no 
two individuals is exactly alike. A little careful scrutiny of the 
patient will tell the examiner more regarding his correct weight than 
nny set of tables or measures he could devise. The practice of 
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ordering an individual to reduce a given number of pounds when he 
appears above the average weight and when his build is such as to 
indicate no superfluous fat, but rather a heavy bony frame-work 
and extensive muscular development, cannot be too strongly con- 
demned. 

On the other hand, attempting to add fat to an individual with 
a light bony framework and slight muscular development, who 
enjoys excellent health, is equally futile. It should be realized that 
each individual comes of different ancestral stock, and any attempt 
to have him necessarily conform to a common standard can only 
result badly. In fact, if it were possible to draw up rules of life 
which could be followed by every individual, there would be little 
need for the health examiner. It is the examiner’s duty to study 
his patient as an individual and not as a member of a group. 

The examination may then be continued with a study of the 
special senses. The acuity of vision is determined and the question 
of wearing glasses or modifying those at present worn is determined. 
The state of the lids, the conjunctiva, cornea and pupillary reflexes 
are determined. An ophthalmoscopic examination of the fundus is 
also made, and the state of the retinal arteries determined. 

The state of the hearing is determined, for which the whispered 
voice at fifteen feet may be used, and the external auditory canal 
and the ear drums are carefully examined. 

The nasal cavity is examined, and the presence of deviated 
septum, enlarged turbinates, defective breathing space, discharge 
from sinuses or the presence of polypi or other abnormalities deter- 
mined. 

The throat is carefully examined and the state of the tonsils and 
tonsillar pillars inquired into. It is a simple procedure to retract 
the anterior pillar and make slight pressure on the tonsils, and such 
procedure should be carried out in order to determine the presence 
of infective material in the tonsillar fossie. Reddened or inflamed 
tonsillar pillars are suggestive of infection, and the ability to express 
caseous or purulent materials from the tonsillar bed is a strong 
indication of tonsillar disease. 

The sinuses should come in for careful inquiry and if there is 
anything in the history or the examination which suggests sinus 
infection, careful Roentgen ray plates of all sinuses should be made. 

The teeth constitute an important factor in health, and it is not 
sufficient to pass them by with a cursory examination. The relation 
of focal infection to disease has been greatly stressed in recent years, 
and while there can be no doubt of such relationship, there is fre- 
quently a reasonable doubt as to the accuracy of methods by which 
the presence of such focal infection is determined. Ihe practice of 
sending a patient to a Roentgen ray specialist who has no particular 
knowledge of dental pathology, except from a radiographic stand- 
point and of basing recommendations on this report alone is not 
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justifiable. A thorough dental examination will include the follow- 
ing procedures, which we place in the order of their relative import- 
ance: 

1. A careful clinical examination of the teeth. This includes a 
search for caries; malocclusion; an examination of the state of the 
gums; the determination of the presence of abscess or fistula and 
calculus. It also includes a careful estimate of the available grinding 
surface, which is particularly important to health, as lack of suffi- 
cient grinding surface may be the basis of much gastrointestinal 
disturbance and consequent ill health. 

2. A careful test of all teeth for vitality. This can be done with 
quickness and accuracy with an electric pulp tester. 

3. Roentgen ray of all teeth. This serves to confirm evidence 
presented by the foregoing procedures and reveals evidence of peri- 
apical disease. 

4. Transillumination. This procedure is quickly and easily 
carried out and serves to supplement the foregoing procedures and 
frequently throws added light on the state of the teeth. 

We believe if these four procedures are carried out in every case 
that the presence of dental disease can be determined with a fair 
degree of accuracy and that teeth will not be needlessly sacrificed 
on insufficient evidence. 

The examination of the cardiovascular system, in view of the 
importance of diseases of this system as a cause of death, should 
be particularly thorough. Listening to the heart sounds in the pre- 
cordial region is not sufficient and the patient should receive the 
benefit of one of the simple cardiac functional tests. The test which 
we have been using consists of twenty hops on each foot at the rate 
of one hop a second and recording the blood pressure and pulse rate 
immediately before, immediately after, and three minutes after 
such exercise. More elaborate tests may be used such as the 
Schneider index or the stair-climbing test. It is important to ascer- 
tain whether the heart is carrying on its functions easily or whether 
the load is becoming burdensome, and whether it may be advisable 
to curtail the patient’s activities in deference to a failing heart 
muscle. 

The state of the bloodvessels can be determined with a fair degree 
of accuracy if the examination includes a study of the retinal arteries 
and a careful survey of the superficial arteries. 

The presence of hypertension may call for special measures to 
safeguard the patient’s future. In classifying the records of 9936 
health examinations, arterial hypertension of 150 mm. of Hg or 
higher was found in 2.69 per cent. Individuals showing hyperten- 
sion should be subjected to special tests to determine as far as 
possible the functional activity of the kidneys and the presence of 
focal infection in these patients would justify more radical pro- 
cedures, perhaps, than in individuals without this finding. The 
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advisability of recommending special procedures such as electro- 
cardiographic examination and orthodiagraphic studies will depend 
on the findings at the time of the examination. 

The examination of the respiratory system would always include 
a careful search for evidence of early tuberculosis. While tubercu- 
losis ranks second to cardiac disease as a cause of death, it has 
shown a steady decline in its mortality for many years, and it is 
reasonable to assume that this rate will continue to decline in coming 
years. In fact, it has been predicted by workers in this field that 
tuberculosis as a cause of death will eventually disappear entirely. 
The early detection of tuberculous disease offers to the patient the 
best chance for ultimate recovery and the health examiner must be 
alert and fully equipped to detect this disease in its incipiency. 

A careful survey of the nervous system designed to detect early 
evidence of neurologic disorders should be conducted. This neuro- 
logical examination can be made without any elaborate equipment 
and the health examiner should be well versed in the early symptoms 
of diseases of nervous tissue. 

The examination of the abdomen should be designed to detect 
. any abnormalities of the viscera. A careful palpation is made for 
areas of tenderness, increased resistance and the presence of masses. 

Cancer as a cause of death has shown slight but steady increase 
for several years and the health examiner would do well to keep 
this fact in mind particularly when examining patients whose age 
places them in a group favorable to its development. Vague and 
obscure digestive symptoms may be the only indication of malig- 
nancy of the gastrointestinal tract for many months and the patient's 
seemingly trivial symptoms should not be regarded lightly. A 
Roentgen ray examination of the gastrointestinal tract following a 
barium meal should be considered if any suspicion of serious gastro- 
intestinal disease arises. This Roentgen ray examination should 
always include a study of tire colon after it has been filled with a 
barium enema, as not infrequently early malignancy of the colon 
will show no evidence of its presence without a barium enema. 

Special laboratory tests designed to show the functional activity 
of the various abdominal organs should be performed if indicated 
by the history or physical examination. 

1 The genitourinary system demands special consideration. Nephri- 
tis as a cause of death holds third place, and stands, as a constant 
challenge to the health examiner. A careful, urinalysis is ahvaj s 
indicated and the health examiner should satisfy himself that the 
functional activity of the kidneys is not impaired. . Medical science 
has developed a formidable array of renal functional tests. -The 
estimation of the blood chemistry, the phthalein test, the Moscnthal 
test, the water ingest test and the urea concentration test are all of 
distinct value and are comparatively simple procedures to carry out. 
The significance of albumin or of albumin and casts in the urine is 
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not always clear but should always serve to call attention to the 
kidney function and demand a thorough search for possible etiologic 
factors. 

It is manifestly impossible in this short space to describe in its 
entirety the health examination. We have attempted to set forth 
in some measure the scope of this examination. The increasing 
importance of this subject can hardly be overemphasized, and the 
need for qualified health examiners will undoubtedly be felt with 
increasing force as the public sees the value of this type of service. 
It behooves one who -would conduct health examinations to properly 
equip himself in this particular branch of medicine. 

The importance of syphilis as a cause of ill health, invalidism 
and death is perhaps not sufficiently emphasized in a study of mor- 
tality statistics. It frequently happens that deaths due directly to 
syphilitic infection are charged up as disease of some particular 
organ or system and the etiologic syphilitic background lost sight of. 
Syphilis offers a shining mark for the health examiner. The detec- 
tion of syphilis during the health examination and its subsequent 
adequate treatment will do much to further the interest of the 
patient. It follows as a matter of course that tests for syphilis will 
be made on all patients during the health examination and, where 
indication exists, that the cerebrospinal fluid will be also carefully 
tested. In every patient with a history of syphilis, both blood and 
spinal fluid should be examined so the physician may have this 
added information to guide him in safeguarding the patient. 

Such laboratory procedures as may be indicated from a survey 
of the history and the results of the physical examination should 
be carried out in each instance, so that a modern laboratory is an 
essential adjunct to the equipment of the health examiner. 

Summary. The medical profession is practically unanimous in 
approving periodic health examinations. It can be confidently 
predicted that the layman will accept this teaching and will demand 
of his physician this particular type of service. 

It, therefore, follows that the profession must provide well quali- 
fied practitioners in medicine to conduct this type of examination. 

In carrying out this procedure, the medical history of the patient 
becomes of great importance. No set questionnaire will suffice 
for accumulating this history and much depends upon the skill with 
which the examiner elicits and builds up the data he secures from 
the patient. 

The routine of physical examination in the health examination 
may differ somewhat from that of the ordinary consultation and the 
examiner must grasp at seemingly slight or trivial leads in order to 
detect incipient disease. 

The personal hygiene of the patient will demand closer scrutiny 
than it ordinarily receives from the attending physician. 

A well-equipped laboratory for conducting tests to determine the 
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functional activity of the various organs is a requisite for the suc- 
cessful health examination. 

Periodic health examinations over a number of years place the 
examiner in the ideal position to advise the patient regarding his 
routine of life. - ' ° 

This new relationship between physician and patient will tend 
to throw new light on the hereditary factors in disease, develop 
keener diagnostic ability, better functional tests and a more accur- 
ate interpretation of seemingly trivial symptoms which may herald 
incipient disease. 

The patient is viewed from a different angle and the question is 
not only what is his present state of health, but also, what will it be 
ten or even twenty years hence. 

The health examiner must chart the road map which the patient 
will follow in his journey through life. The hazards that lie ahead 
must be plainly marked, the detours indicated and the speed limit 
clearly understood. 


THE CLINICAL VALUE OF INTRAVENOUS INJECTION OF CONGO 
RED IN THE DIAGNOSIS OF AMYLOID DISEASE. 

By Abthur Bookman, M.D., 

AND 

Junius Rosenthal, M.D., 

NEW YORK. 

(From the Medical Division of Montefiore Hospital and the Departments of Medicine 
and Chemistry, Mt. Sinai Hospital, New York.) 

That dilute solutions of Congo red can be injected into the 
circulation without disturbance has been known for several years. 
It has been used in this way to determine blood volume and for 
other experimental purposes. 1 It was found that injected into the 
blood stream it becomes homogeneously distributed in the plasma 
in four minutes, and that it begins to disappear in ten minutes. In 
the normal there are no traces left in the blood at the end of twenty- 
four hours. 

Bennhokr- studied the behavior of the dye in certain pathological 
conditions, comparing the amount present after one hour with that 
after four minutes. In the normal, 11 to 30 per cent of the dye had 
disappeared at the end of one iiour. In glomerular nephritis and 
nephrosclerosis (15 cases), he found normal values. In liver dis- 
eases, the disappearance of the dye was distinctly delayed, ihe 
retardation, however, was so variable that it could not be used as a 
functional test. 

In two conditions only, he found a decided increase in the rapidity 
with which the dye left the blood, namely: (a) Pure tubular 
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nephritis (nephrosis). Two of the 4 cases were of luetic origin. All 
showed a disappearance of 47 per cent to 55 per cent of the dye in 
one hour, (b) Pulmonary tuberculosis. In 6 out of 9 cases in 
which amyloidosis was found postmortem, the dye disappeared 
with remarkable speed. Often it had left the blood at the end of 
one hour. Pulmonary tuberculosis without amyloid gave normal 
values. 

He concludes that the disappearance of over 60 per cent of the 
dye in one hour is diagnostic of amyloid disease. Disappearance of 
between 40 and 60 per cent may occur in either amyloidosis or 
nephrosis. 

The rapid disappearance of the dye from the blood stream he 
found 3 was due to absorption by the amyloid substance and that 
the serum played an important part in this phenomenon. In a 
patient dying twenty hours after injection, the amyloid tissue was 
found deeply stained by the dye, and in another patient, at death 
five weeks following the injection, staining of the amjdoid tissue 
was still present. Patients without amyloidosis, who had been in- 
jected shortly before death, had no deposit of the dye in the organs. 2 

Failure of the typical rapid disappearance of the dye he states 
will be evidence only against widespread amyloid, and especially 
against amyloid liver. Deposits in the kidneys alone have not 
sufficient volume to give the typical reaction. 

The test has been used by Schonberger and Rosenblatt, by Paunz 
and by Nemeth 4 in small series of patients. Their results were 
similar to BennhokPs but no attempt at quantitative estimation 
was made. Paunz and Nemeth used a slightly modified technique. 
ICoref 4 ivas able by this test to confirm the diagnosis of amjdoid 
in a child. 

Technique of the Test. Our method differs but little from that of 
Bennhold and is as follows : 

We used a 0.75 per cent, later a 1.2 per cent solution, prepared 
as follows: The powdered Congo red (Griibler) is mixed with 
Water, heated to boiling, filtered through a Berkefeld filter, and 
divided into hard glass ampules each containing about 15 cc. 
These are then sealed. The solution must contain no undissolved 
particles. Of the stronger solution 10 to 15 cc. are injected, accord- 
ing to the size of the patient, into a vein at the elbow. The needle 
is left in place and after four minutes 10 cc. of the blood are with- 
drawn. At the end of one hour a second specimen of 10 cc. is taken. 

Serum (wliicli must be free from hemoglobin), is obtained by 
bleeding through a dry needle into a paraffin tube which is quickly 
transported to the laboratory packed in ice, the blood immediately 
transferred to an unparaffined centrifuge tube and centrifuged at 
1500 to 2000 revolutions per minute for at least 15 minutes. The 
fibrin is then detached from the w r alls with a needle, being careful 
pot to approach within a centimeter of the red-cell zone. The clot 
is allowed to retract and the tube again centrifuged for five minutes. 
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TJie serum is then pipetted off and the color content of the one-hour 
specimen determined with any colorimeter, the four-minute speci- 
men being used as a standard. We found the ICuttner-Leitz Uni- 
versal microcolorimeter most useful for this purpose. The addition 
of dilute hydrochloric acid to the serum changes the color to blue. 
At times this was found of advantage as a check on the matching 
of the red color. 

We have used the test in IS patients. No disturbance resulted 
from the injection of the dye. 


No. 

Clinical classification. 

Amyloidosis 

present 

clinically. 

Amount of 
disappear- 
ance of 
Congo red 
per cent. 

Enlarge- 
ment of 
liver. 

1 

Chronic passive congestion of liver due 
to cardiac or arterial disease 

Imq 

30 

4 + 

2 

Chronic passive congestion of liver due 
to cardiac or arterial disease 

No 

35 

3 + 

3 

Chronic passive congestion of fiver; 
chronic osteomyelitis 

? 

35 

4 + 

4 

Atrophic cirrhosis of liver 

No 

30 


5 

[ Carcinoma of stomach; secondary car- 
| cinoma of liver 

No 

30 

2 + 

6 

Chronic generalized lymphangitis 

No 

20 


7 

Nephrosis 

No 

54 


8 

Chronic osteomyelitis 

I Yes 

100 

+ 

9 

Chronic osteomyelitis 

! Yes 

40 

3 + 

10 

Tuberculous osteomyelitis 

Yes 

100 

3 + 

11 

Tuberculous osteomyelitis 

Yes 

100 

4 + 

12 

Tuberculous osteomyelitis "1 

Tuberculous peritonitis / 

Yes 

SO 

4 + 

13 

Pulmonary abscess 

? 

80 

4" 

14 

Chronic pulmonary tuberculosis with 
empyema 

? 

30 

15 

Advanced pulmonary' tuberculosis 

No 

50 

* 

16 

Advanced pulmonary tuberculosis 

No 

50 

+ 

17 

Advanced pulmonary tuberculosis 

Yes 

100 

IS 

Advanced pulmonary tuberculosis 

No 

So 



Note: Each plus (+) indicates that the edge of the liver was felt so many fingers' 
breadths below the right costal margin. 


Clinically we find the test of great value in the diagnosis of amy- 
loid disease and can confirm Bennhold’s results, which v ere con- 
trolled by pathologic examinations. In 1 of our patients, autopsy 
confirmed the positive result of the test. ... , 

In a number of miscellaneous conditions, with involvement oj 
the liver but in which there was no reason to expect the presence of 
amyloid, the test was negative. _ 

In a case of nephrosis we found, as did Bennhold, increased dis- 
appearance of the dye. 

Of 5 patients with chronic bone suppuration, in 4 the test con- 
firmed the clinical diagnosis of amyloid. The remaining patient is 
still under observation. One of these patients showed a disappear- 
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ance of 80 per cent (Case 12) of the dye. At autopsy, four months 
later, with extensive tuberculosis of the spine and other tuberculous 
lesions there were amyloid deposits in the liver, spleen and kidneys. 
The kidneys were moderately enlarged, the spleen slightly, the liver 
not at all. The lack of large amyloid deposits in the liver explains 
why the disappearance of the dye was not complete. 

In a patient with pulmonary abscess, the positive response to the 
test helped confirm the suspicion of amyloidosis, while in 1 case of 
chronic pulmonary tuberculosis with long-standing empyema the 
normal response to the test appears confirmed by the subsequent 
favorable course. 

Four patients with advanced pulmonary tuberculosis gave vary- 
ing responses, all showing dye disappearance greater than normal. 

Conclusion. Disappearance of 60 per cent or more of Congo 
red from the blood in one hour is found only in the presence of 
amyloid disease. A lower rate of disappearance does not preclude 
the presence of amyloidosis. 
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NOTES ON SULPHATE OF EPHEDRIN.* 


By R. D. Rudolf, M.D. (Edin.), F.R.C.P. (LoncJ.) 

AND 

J. D. Graham, M.B.. 

TOHONTO, CAN. 

(From the Department of Therapeutics, University of Toronto.) 


The physiologic properties of ephedrin, an active principle of the 
Chinese herb, via hvang, have been very fully reported upon by 
K. Iv. Chen and C. F. Schmidt, of^Pekin, in 1924; 2 T. G. Miller, 

* Delivered before the American Therapeutic Society on June 10, 1926. 
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of Philadelphia, some twelve or fifteen months later investigated 
the drug from the clinical standpoint. 3 

Over five thousand yearn ago the Chinese Emperor, Shen Nung, 
the so-called “father of Chinese agriculture,” tasted and classified 
a large number of herbs then in common use by the Chinese apothe- 
caries, and his book, the Pentsao , still serves as a reference work 
of drugs for Chinese physicians. There have been many editions 
published, the last, printed in 1596, contains a total of 1871 drugs. 
In the list occurs the herb ma huang. The Chinese still use it a 
great deal, chiefly as an antipyretic, a diaphoretic and as a sedative 
in certain respiratory diseases. An active principle, an alkaloid, 
was first isolated by Nagai, in 1887, 1 which he called ephedrin (the 
botanical name of ma huang being Ephedra vidgaris). His chief 
claim for it was that it acted as a decided but harmless mydriatic. 
Later other investigations showed that in the dog an injection of 
the alkaloid was followed by a rise in blood pressure and by a 
relaxation of intestinal muscle. In the frog it was noted that it 
caused cardiac depression. 

Physiologic Action of Ephedrin. The first thorough and scientific 
investigation into the physiologic action of ephedrin was done in 
the Peking Union Medical College by Chen and Schmidt in 1924. 2 
Our work followed more or less on the lines laid down by these 
workers and in a general way have fully confirmed what they 
reported. This pharmacologic investigation was done in the 
laboratories of tire University of Toronto and we owe much to 
Prof. V. E. Henderson for constant advice and cooperation. 

The Effects of Ephedrin on the Circulation. 1 . Blood 
Pressure. The most decided effect of an intravenous injection on 
the circulation of the dog was an outstanding and prolonged increase 
in the blood pressure. In one experiment an injection of 5 mg. 
caused an immediate rise in blood pressure from 75 to 200 mm. 
This effect on the pressure, while being fairly abrupt, was not at 
all transient, as at the end of eleven minutes it was still maintained. 
An intravenous injection of 0.5 cc. of 1 to 1000 adrenalin solution 
to the same animal on another occasion caused a rise in blood 
pressure of 130 mm., but this rise was very transitory and within 
two minutes the pressure had fallen to its former level. 

2. Action of Ephedrin on the Heart. Coincident with the rise 
in blood pressure there occurs in animals a very definite cardiac 
acceleration. In the above experiment the pulse rate increased 
from 164 to 264 beats per minute. The effect on the cat’s heart was 
carefully studied, using the plethysmograph. Besides the increase 
in rate a very definite augmentation in the strength of the cardiac 
contractions was elicited and the tracings showed an increased 
excursion. In several of the experiments, however, the ephedrin, 
more especially when repeated, apparently exerted a harmful efiect 
on the cardiac muscle. Numerous extrasystoles occurred, and occa- 
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sionally acute cardiac dilatation appeared which necessitated 
artificial respiration and cardiac massage before the heart’s action 
once more became regular. We also noted that repeated doses of 
ephedrin would have no further effect on the blood pressure and 
cardiac rate. Especially was this the case when the initial dosage 
had been large. Apparently repeated doses will act only until a 
certain arbitrary level has been reached, this level varying in different 
animals, and after that no further increase occurs, and, in fact, in 
some instances a fall of pressure may result. 

Chen and Schmidt showed by a series of careful experiments 
that apparently the action of ephedrin on the heart is due to three 
factors: (a) Stimulation of the accelerator ganglia; (b) stimulation 
of the accelerator endings; (c) in some cases a direct depression of 
the heart muscle. 

3. Bloodvessels. In order to investigate the effect of ephedrin on 
the bloodvessels a series of experiments were done with curves to 
show the blood pressure, the limb volume and the intestinal volume. 

An intravenous dose of ephedrin in these experiments showed, as 
was expected, a very definite rise in the blood pressure. Coinci- 
dent with the initial rise in pressure occurred a slight increase in 
limb and intestinal volume; but as the pressure continued to rise 
or remained at a high level the volume of the limb and of the 
intestine underwent a gradual and definite shrinkage. The prob- 
able explanation of the initial increase in volume is that it is due 
to increased bloodflow resulting from the increased blood pressure. 
Then as time goes on a sufficient degree of vasoconstriction sets in 
to overcome the effects of the increased blood pressure, and we find 
a resulting shrinkage of the limb and intestine volume. Thus it 
seems that ephedrin causes vasoconstriction and we noted that it 
was greater in the intestinal vessels than in the limbs. 

Thus the action of ephedrin on the circulation of experimental 
animals is as follows: A sharp and prolonged rise in blood pressure, 
lasting some ten times as long as does that produced by adrenalin. 
This rise is accompanied by cardiac acceleration, increase in the 
force and amplitude of the cardiac systole, and by a vasoconstric- 
tion, most marked in the splanchnic area. In some cases large 
doses of the drug causes cardiac irregularity of the nature of extra- 
systoles and occasionally acute cardiac dilatation. 

4. Smooth Muscle. The only investigation undertaken on smooth 
niuscle tissue was into the action of ephedrin on the isolated rabbit’s 
mtestine -when this was immersed in Ringer’s solution at a constant 
temperature of 38° C. It was found that ephedrin relaxes smooth 
muscle only when given in relatively strong solutions as compared 
with adrenalin. For example, in one experiment adrenalin solution 
of 1 to 800,000 caused an immediate and complete relaxation with 
no signs of intestinal contractions, whereas ephedrin solution of 
the same strength caused only a slight diminution in the height of 
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the contractions, and even this effect was transitory. Chen and 
ochmidt state that ephedrin stimulates the smooth muscle of the 
uterus, and relaxes that of the bronchi, being analogous, therefore 
to adrenalin in its effects on smooth muscle. 

o. Influence of Ephedrin on Salivary Flow. Our experiments 
upon this point gave no definite results, although Chen and Schmidt 
reported that ephedrin causes an increased flow of saliva where 
atropin has been previously given. 

6. Local Effect on Mucous Membranes. The effect of ephedrin 
solutions when applied locally to mucous membranes was investi- 
gated, using the nasal mucosa and following a technique laid down 
by Copeland. 

. The frontal sinus of the dog was opened into by means of a 
trephine and a short piece of threaded brass tubing was screwed 
into the trephine opening. Rubber tubing connected this with a 
Marriotte flask containing Ringer’s solution kept at body tempera- 
ture. The fluid was allowed to run into the sinus and to trickle 
thence into the nasal cavity, and its rate of flow was then recorded 
by the drops that fell from the anterior nares onto a drop recorder. - 
When the normal had been established the tube was clamped and 
5 mg. of ephedrin in 5 cc. of Ringer’s solution at body temperature 
was injected into the rubber tubing and allowed to remain in the 
sinus and nasal cavity for fifteen minutes. Then the clamp was 
removed from the tubing and the rate of flow being the same as 
before, the effect of the ephedrin was determined. We found that 
the rate of dropping from the nares was increased on the average 
about 14 per cent, so apparently ephedrin solution applied to the 
mucous membrane has, like adrenalin, a shrinking effect, and we 
found that in this respect it was superior to adrenalin. 

Thus ephedrin, like adrenalin, when locally applied, relaxes the 
smooth muscle of the intestine, and causes vasoconstriction when 
applied to mucous membrane. 

Clinical Results. We began by using ephedrin given by mouth. 
The patients were all in the hospital and were confined to bed during 
the morning of testing. The cases chosen were ones showing a 
blood pressure subnormal for their age and weight and ones only 
who were glad to cooperate in an intelligent manner with the 
investigators. No case of cardiac decompensation was used as it 
did not seem safe to throw any strain on an already failing heart 
by considerably raising the blood pressure. 

As Chen and Schmidt have shown that the lethal dose of ephedrin 
in laboratory animals is from thirty-five to one hundred times that 
required to produce the full physiologic effects, our patients verc 
given the drug with comparative freedom. 

We usually gave it in a single dose of from 50 to 100 mg. the 
alkaloid was made into solution so that 50 mg. were contained m 
1 dram of the solution. As ephedrin is very stable and does not 
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deteriorate when standing in solution or when exposed to light, a 
large amount of the solution can be made up at one time without 
destroying the efficiency of the drug. It is interesting to note that 
it is not destroyed by prolonged boiling. 

All our work was done in the forenoon. The drug was usually 
given about 8.30 a.m., and the patient was kept under observation 
until the noon hour. The pulse rate and blood pressure were taken 
before the administration, and then every twenty minutes for the 
first hour and a half and then every three-quarters of an hour for 
the rest of the period. 

(a) Oral Administration. All of the patients who were given 
ephedrin by mouth showed a rise in blood pressure, the smallest 
increase being 6 mm. of mercury and the largest 56. In a series of 
17 patients over 80 per cent showed a rise of more than 20 mm of 
mercury. The diastolic blood pressures were not affected to any 
extent. 

The ephedrin action always commenced within half an hour of 
administration, and the maximum effect usually appeared about 
three-quarters of an hour after the taking of the drug. The action 
was prolonged as practically all the cases still showed some increase 
in systolic pressure two hours later, and in some instances this was 
still present three and four hours afterward. 

The pulse rate was carefully noted, and, with the exception of 
3 cases, it dropped as the pressure rose, and then gradually rose to 
its former level as the effects of the ephedrin wore off. 

Apparently ephedrin acts differently in the human subject and 
m laboratory animals in this respect, as in the latter there is alway 
a rise in the rate of the heart, while in the former there is a fall. 
Miller explains this discrepancy by the suggestion that in animals 
under anesthesia there is a removal of vagal tone giving an increased 
heart rate, while in the human subject where the vagus is intact this 
does not occur. 

In all our patients the pulse remained regular and with increased 
volume and force. Apparently the amplitude of the heart beat 
increased as the patients often remarked on precordial throbbing, 
and the apical impulse was often evidently accentuated. 

Urinary secretion: Some 10 patients were used in estimating 
any effect that ephedrin might have on the kidney output. These 
patients received no breakfast on the morning of the test. They 
were given 100 cc. of water every hour, commencing at 7 a.m., 
up until noon. Hourly specimens of urine were obtained from 
S a.m. until 1 p.m. The ephedrin was given after the 9 o’clock 
specimen had been obtained. Our results were entirely useless as 
far as drawing any conclusion in regard to ephedrin being a diuretic, 
but more important was our finding that in no case did the ex- 
amination of any specimen of urine suggest that the ephedrin had 
any irritating effect on the kidney. 
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(b) Subcutaneous Administration. When the drug was given 
subcutaneously and in the same dosage as per os the effects appeared 
a little earlier but otherwise were the same and lasted as long. In 
4 cases where ephedrin was so administered the average rise in 
systolic pressure was 41 mm. of mercury. 

(c) Intravenous Use. When given intravenously the action of 
ephedrin is very rapid and a much smaller dose is required to get 
the effects. The action of ephedrin in controlling the fall of blood 
pressure that so often occurs in spinal anesthesia is of special 
interest and as far as we know has not previously been studied. 
Such fall is often alarming and many efforts have been made to 
avert it, Babcock, 0 of Philadelphia, uses for this purpose a solu- 
tion of adrenalin in normal saline. This is given when the patient’s 
pressure has fallen to between 30 to 50 systolic, and enough is given 
to keep the pressure in the neighborhood of 100 mm . for the rest 
of the operation. In some cases it was necessary to inject intra- 
venously before the operation -was concluded as much as SO to 
90 min. of adrenalin solution. 

We studied the effects of ephedrin in 26 such cases, most of whom 
were operated upon by Drs. R. W. Wesley and A. I. Willinsky 
The operations were for the usual conditions found in the surgical 
and gynecologic wards of a general hospital, and in none of them 
was the so-called high spinal anesthesia employed. 

The pulse rate and blood pressure were determined immediately 
prior to injecting the anesthetic and from then on every two or 
three minutes until the operation was concluded. 

With the first few cases we allowed the blood pressure to drop 
until it had apparently reached its lowest level and then 50 to 
100 mg. of ephedrin were given intravenously. With but one 
exception there quickly resulted an extraordinary and prolonged rise 
in blood pressure, with a slowed and stronger heart beat. Chart I 
is a typical example of one of these earlier cases. 

In the majority of instances one injection was sufficient to keep 
the blood pressure at a slightly higher level than it had been before 
the spinal injection for one to one and a half hours. The average 
increase in the blood pressure of the 26 cases of spinal anesthesia 
patients was 68 mm. of mercury, the lowest being IS and the 
greatest 142 mm. 

To show the extraordinary results sometimes obtained the case 
where the rise was 142 mm. may be given in some detail (Chart 1 )• 
The patient a man, aged sixty-six years, was undergoing a supra- 
pubic cystotomy. His systolic bood pressure was 170 mm. before 
the injection of the anesthetic. Within three minutes it was 5S mm. 
and the patient was in very poor condition. His color was ash} 
gray, respirations shallow, pupils dilated, pulse rapid and thread} > 
and he was covered with a clammy sweat and began to vomit. One 
hundred milligrams of ephedrin were at once given intravenously, 



RUDOLF, GRAHAM: NOTES ON SULPHATE OF EPIIEDRIN 405 

and as soon as the blood pressure could be taken jh was found to 
be 158 and soon reached 200 mm., and the whole condition of the 
patient rapidly improved. The pressure then gradually fell but 
half an hour later it was still 16S mm., or only two points below 
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Chart I. — Upper tracing is pulse rate, lower is systolic blood pressure. 


its pre-anesthetic level. The operation was soon completed and the 
patient did well. 

. following this case we decided to employ smaller doses and to 
give the ephedrin within two or three minutes after the anesthetic, 
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so as to anticipate the fall of pressure, rather than to combat it 
after it had developed. This improved technique proved to be a 
satisfactory one and we failed to have any case of drastic fall in 
blood pressure and in no case was there any vomiting. 

Ephedrin can sometimes with advantage be given before the 
spinal anesthetic where the blood pressure is already too low. 
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Chart II. — Systolic blood pressure. 

Babcock mentions 110 mm. as the lowest limit of systolic pressure 
where it is safe to use spina 1 anesthesia. In one of our cases the 
man had a systolic pressure of SS, more or less ruling him out. as a 
fit subject for spinal anesthesia. Five minutes before using this he 
was given 50 mg. of ephedrin and soon the pressure rose to 15-1 
and he was then given the anesthetic. It was necessary to repeat 
the ephedrin later in the operation and his pressure was thus 
maintained above 110 mm. throughout the seance (Chart III). 
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It thus seems that in ephedrin we now possess a substance which 
will successfully prevent or combat the fall in blood pressure that 
so often causes anxiety during the use of spinal anesthesia. 

In cases of surgical shock ephedrin may be of value. In one 
postoperative case, dying of peritonitis, the radial pulse could not 
be felt and, of course, the blood pressure was unrecordable. She 
was given 100 mg. of ephedrin intravenously and within two minutes 
the systolic pressure was 86 and the pulse could easily be counted 
at the wrist and was 130. The good effect lasted for some forty- 
five minutes and then she gradually sank and died some five hours 
later. Unfortunately no more ephedrin was available at the time 
or the result might have been very different. Chen 8 has demon- 
strated the value of ephedrin in combating experimental shock in 
dogs. 

Special Effects of Ephedrin. (a) Influence on the Sugar Content of 
the Blood. Adrenalin is known to cause a rise in the blood sugar, 



Chart III. — Systolic blood pressure 

and we endeavored to find whether ephedrin had a similar effect. 
A series of 7 patients were used, 5 non-diabetic and 2 diabetic. No 
breakfast was given on the mornings of the observations. The 
patients were kept in bed. The first blood-sugar specimens were 
taken at S.30 a.m. At 9 a.m. they each received 100 mg. of ephedrin 
by mouth. Nothing else was given by mouth except an occasional 
S T of water. The second blood specimen was taken at 11.30 a.m. 

Of the 5 non-diabetics 1 showed absolutely no change in the 
blood-sugar level. The other 4 gave increases of 7, 7, 21 and 35 mg. 
°f sugar per 100 cc. of blood. 

The two diabetics used gave varying results. The first showed 
blood readings of 251 mg. before and 300 mg. after the ephedrin. 
The second showed 250 mg. before and also after the drug. 

It is apparent that much more work is necessary before one can 
conclude that ephedrin raises the blood sugar, but as far as these 
experiments go they suggest that it often has some such influence. 
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(b) Effects of Ephedrin on the Respiratory Tract. Chen and Schmidt 
showed that ephedrin had some relaxing effect upon the bronchial 
musculature, and Miller later reported 4 a series of eases of asthma 
that appeared to be benefited by its use. We were only able to 
try it on 2 cases of this disease on account of our limited supply of 
the drug. Both were severe cases and each was given during a 
paroxysm a hypodermic injection containing 50 mg. of ephedrin. 
This was followed by the same dose per os four times daily. Neither 
patient showed any immediate improvement following the initial 
dose. One patient, however, noticed a very considerable lessening 
of his condition after three days of ephedrin therapy, and instead 
of requiring adrenalin five or six times in the twenty-four hours, 
could get along with only one or two adrenalin injections daily. 
The other man showed practically no improvement. 

(c) Local Effect of Ephedrin on the Nasal Mucous Membrane. 
This investigation was carried out in the Ear, Nose and Throat 
Department of the Toronto General Hospital under Prof. P. G. 
Goldsmith. It was found that a 5 per cent solution of ephedrin 
when applied locally to the nasal mucous membrane caused some 
pallor which w r as not so great as after adrenalin but lasted very 
much longer. There were no unpleasant sequel®. 

Summary. 1. Ephedrin raises the blood pressure and slows and 
strengthens the heart beat. 

2. On this account it should be of value in many conditions 
where the blood pressure is too low. 

3. Especially it is shown to be very useful in preventing or corn- 
abating the fall in blood pressure that is apt to be caused by spinal 

anesthesia. 

4. There is some evidence that it tends to relieve asthma and 
that it raises the blood sugar. 

5. All the above effects are produced by the drug when it is 
given by the mouth, subcutaneously or intravenously, the differ- 
ence in results being only one of degree. 

6. When a solution of ephedrin is applied locally to mucous mem- 

branes a blanching and shrinking effect results without any dis- 
tressing sequel®. . .. 

7. Thus ephedrin has very much the same action as has adrenalin 
but these effects are much more lasting, and, moreover, are producer 
when the drug is given per os. 
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A NOTE ON AMPHORIC BREATHING. 


By Nicholas Miciielson, M.D., 

BEDFOBD HILLS, N. Y. 

The presence of amphoric breathing in pneumothorax is an 
accepted clinical phenomenon. Several theories have been pro- 
posed to account for its audition. According to one theory, the 
high tension under which the air is contained in the pleural cavity 
is responsible. 

The following case report does not bear out this hypothesis, how- 
ever, and proves that even a markedly positive intropleural gaseous 
pressure may fail to yield amphoric breathing. 

Case I.— -History, No. 8393. Right lung normal. Left lung 
artificial pneumothorax. Two-thirds of the lung is collapsed. Many 
adhesions radiating toward the periphery. Effusion at the base. 
The patient is receiving fortnightly refills. 


Amount 

of air. 

0 ce. . 

200 cc. . 

350 cc. . 

400 cc. . 

There was no amphoric breathing heard, neither before, during nor 
after the experiment. 

According to another theory, adhesions extending from the col- 
lapsed lung to the chest wall is the causative factor. Dr. M. 
Fishberg cites the following case: “Metallic breath sounds and 
tinlde were distinct. But suddenly the patient went into collapse 
with dyspnea, cyanosis, tachycardia, cold extremities, etc. Coin- 
cident with the collapse, which was evidently due to the rupture of 
an adhesion, all sounds in the chest, audible a few minutes before, 
disappeared.” From this he concludes that a severance of the 
adhesion caused abolition of the amphoric breathing because the 
sound conduction from the partially collapsed lung to the chest wall 
was interrupted. However, the adherents of the theory that the 
air when in a certain condition of tension is responsible for amphoric 
breathing may not accept this suggestion, emphasizing that the 
laceration of the adhesion created a change in the air tension of the 
pleural cavity. Yet, we see from Case I that in spite of adhesions, 
m spite of an increase in intrapleural pressure, amphoric breathing 
was absent, throughout the experiment. Neither of these theories 
explains the origin of the amphoric sounds. 

According to another assumption, amphoric breathing indicates 


REFILL ON SEPTEMBER 22, 1926. 


Inspiratory 

pressure. 

-16 

-3 

+1 

+10 


Expiratory 

pressure. 

-8 

+3 

+10 

+20 
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a perforation in the visceral pleura of the collapsed lung; but in 
our institution there have been and still- are several patients with 
artificial pneumothorax evidently without an opening in the visceral 
pleura, yet with amphoric breathing. 

I am citing the appended case: 

Case II. History No. 8395. Weekly insufflations into the right 
pleural space give an increasing pressure as measured by a water 
manometer, corresponding to the increase of insufflated air. 


SEPTEMBER 2, 1926. 


Amount Inspiratory Expiratory 

°‘ a,r - pressure. pressure. 

0 cc —7 0 

100 cc —6 +2 

200 cc -6 ' +3 

300 cc —5 -)-4 


Amphoric breathing heard before and after insufflation by U to observers. 


SEPTEMBER 24, 1926. 


Amount 
of air. 

0 CC. 
100 cc. 
200 cc. 
300 cc. 
350 cc. 


Inspiratory 

pressure. 

. -8 
. -11 
. -7 

. -6 
. -6 


Expiratory 

pressure. 

0 

4*0 

+5 

+0 

-fS 


Amphoric breathing heard before and after insufflation by two observers. 


It is evident that a fistulous opening would not permit a regular 
increase in pressure as noted above; on the contrary, air would 
escape by way of this opening and thus upward through the trachea. 

On the other hand, were this a case of a valvular opening, each 
inspiratory effort would entrap continuously small amounts of air, 
so that the intrapleural pressure would be markedly positive in 
contradistinction to the negative pressure obtained in our cases, 
before refills. In addition, this case, and practically all our cases of 
artificial pneumothorax lacked the subjective symptoms of respira- 
tory distress which a valvular fistula would give rise to. 

In individuals with a good lung collapse there will often be heard 
breath sounds which do not have an amphoric quality; more often 
no breath sounds at all are audible; also in several instances a refill 
causes the original amphoric breathing to disappear. Hence, we 
must seek for a plausible reason to explain why the sounds emitted 
by the collapsed lung at times assume an amphoric quality; and at 
other times, do not. The only hypothesis which apparently recon- 
ciles the contradictory clinical observations is the one offered by 
Skoda, his being based on the physics of sound. 

With each phase of breathing, the collapsed lung produces a 
conglomeration of faint tones. The air column within the pleural 
space (or within a large intrapulmonary cavity), together with its 
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boundaries forms a resonator (Skoda). That is to say, it is a vibrat- 
ing body which selects certain tones, amplifies them and changes , 
their quality by production of additional overtones. 

In each instance of amphoric breathing heard over a collapsed 
lung, there occurs a selective response of resonance. The air column 
amplifies those particular notes contained among the breath sounds 
which are qualified to impress us as amphoric. To have this selec- 
tive power, the air column must possess a certain height and width. 
The vibration of adhesions in a sympathetic wave with the air 
column may be a concomitant factor, being based on the same 
physical laws of resonance. 

The fundamental conception that the resonating system must 
have a certain height and width so as to select certain tones from 
the conglomeration of breath sounds, accounts for the variability 
of amphoric breathing in the same patient. Any condition which 
will alter the height and width of the air column in the pleural 
cavity may impair or improve its properties as a resonator; likewise 
any interference with adhesions, such as tension, tearing, or lacera- 
tions, would alter the resonating system. 

It must be emphasized, moreover, that the source of tones to be 
resonated, is also very variable. The collapsed lung must be in a 
certain condition of vibration so as to emanate the deep fundamental 
note and the high overtones which constitute amphoric breathing. 
Everyone is more or less familiar with the following very common 
observation: a trunk of a tree when pecked at by a woodpecker will 
convey to the ear of the listener a loud wooden sound; however, 
this same tree when used as a telegraph pole will vibrate sympa- 
thetically with the wires and emit a musical, bell-like sound. 

. Furthermore, the amphoric quality of breathing may in many 
instances be traced back to additional overtones produced by the 
insufflated pleural space. It is a v^ell-known fact that there is a 
difference in timbre between tones of the same pitch produced by two 
violins. And so each instance of amphoric breathing in pneumo- 
thorax will depend on the emission from the collapsed lung of a 
certain faint fundamental note blended with overtones and on the 
momentary aptitude of the gaseous content of the pleural space to 
select and amplify them and produce additional overtones. 

The difficulty of experimental proof lies in the following : A slight 
modification in the air content of the pleural space either before 
? r a fter insufflation v r ill change the height and width of the resonat- 
mg system in variable and noncomputable proportions. 

REFERENCES. 

U Fishberg, Maurice: Pulmonary Tuberculosis, 1022. 

taennec, Ren6: De l'auscultation mediate, etc.: Pneumothorax, 1S19, Chap. 4 . ■ 

”• Skoda, J.; Abhandlung iiber Pcrkussion und Auskultation, 1842. 



412 


GREENOUGH: END RESULTS OF CANCER CASES 

END RESULTS OF CANCER CASES AND T HE FACTORS 
DETERMINING THEM.* 

By Eobert B. Greenou gh, M.D., 

BOSTON. 

Cancer is a subject which is assuming more importance year by 
year, as one after another of the more readily controllable diseases 
* is brought within the scope of prevention or cure by modern scientific 
methods. 

_ Whether we believe, as do many good authorities, that the steadily 
rising death rate from cancer can be explained by increased accu- 
racy of diagnosis, or by the attainment of a larger proportion of 
population to the so-called “cancer” ages; or whether, as is main- 
tained by other and equally good authorities, we consider that the 
peculiar conditions of modern existence provide opportunity for 
an actual increase in the incidence of cancer among our population, 
is after all of slight significance. No one who is concerned with 
the practice of medicine and surgery in this country needs any 
argument to convince him that the cancer problem is one of the 
great problems of modern scientific medicine. 

It has become the custom to speak of cancer as a disease like 
tuberculosis, manifesting itself, as does tuberculosis, in many 
different organs or regions of the human body, but essentially the 
same in all its different situations. Nothing could be more erro- 
neous than this view. Cancer is not a single disease. It is a whole 
group of diseases, varying not only in its situation in the human 
body, but in its form, its rapidity of growth and of dissemination, 
its susceptibility to therapeutic measures and its typical course as 
well. It -is perhaps for this reason that such varying observations 
and opinions are recorded by competent observers in regard to the 
characteristic symptoms, the diagnosis, the appropriate treatment 
and the end results of treatment in cancer of different portions of 
the body. 

It was the surgeon who first attempted the radical cure of cancer, 
and it was the surgeon who first established the fact that time 
alone was capable of determining the success or failure of efforts to 
cure this disease. At first a three-year period of freedom from 
disease was set up as an arbitrary limit for the reporting of cases, 
but it soon developed that “late recurrence” of the disease, espe- 
cially in cancer of certain organs, such as cancer of the breast, might 
develop as late as fifteen or twenty years after operation. It is 
generally believed that such cases of late recurrence are due to 
metastatic foci of disease, established prior to operation, but on 
such infertile soil, or at least under such unfavorable conditions, 
that the cells of the metastasis are hemmed in and encapsulated, 

* Hcrul lx>fon> the Post-Gmduatc -Assembly, Cleveland, October IS, 1920 
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so that their growth is for a long time prevented and only under 
conditions arising later in the existence of the individual are these 
barriers or conditions altered to such an extent as to permit the 
further development of the latent focus of disease. 

As a result of these conditions an arbitrary period of five years 
has now been generally accepted as the minimum lapse of time for 
reporting as “cures” or “successful” cases patients who have been 
operated on or otherwise treated for the radical cure of cancer; and 
even with a five-year period, we must make a mental reservation 
with regard to cases of cancer of the breast and of some other 
types of malignant disease that recurrence after five years, though 
unusual may yet take place. 

The clinical diagnosis of cancer in each of its many situations 
demands the exclusion of a certain number of nonmalignant diseases 
which vary with the different organs affected ; but the ultimate and 
final diagnosis depends always upon the pathologic picture or the 
tissue removed. It is for this reason that in any series of end 
results reported we have a right to demand the pathologic confirma- 
tion of the diagnosis in every case recorded as a “cure.” These 
two conditions, a five-year period of observation and the pathologic 
proof of the diagnosis of cancer, are the criteria established by a 
committee of the American College of Surgeons and they are 
widely accepted in the surgical world, but far too many reports of 
the results of treatment of cancer are still published in the literature 
that do not fulfill these requirements and are thus of very little 
value. 


For the purposes of this discussion we will assume that we are in 
agreement as to the nature of the cancer process, namely, that the 
disease is local in its origin, that after a longer or shorter period 
h extends and involves more and more of the adjoining tissues; that 
it spreads through the lymph channels to affect the regional lymph 
nodes, and that ultimately, by way of the bloodvessels and by 
other routes it produces more distant metastases which sooner or 
later cause the patient’s death by interference with some vital 
function. While the above conditions vary enormously with differ- 
ent types of disease, as for instance carcinoma and sarcoma, and 
while the extension of disease is greatly influenced by tire anatomic 
conditions of the point of origin, the above statement represents in 
general the view of the disease which is most widely accepted. 

”itli these general considerations in mind we may then proceed 
to examine the factors which are operative in determining the end 
results of treatment, and for this study I have chosen cancer of the 
breast. as a type, of cancer which is familiar to most practising 
Physicians. The four factors to which we may give special con- 
sideration are as follows: 


1- Delay in obtaining treatment on the part of the patient and 
on the part of the physician. 
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2. Extent of disease. 

3. Treatment employed. 

4. The pathology of the disease. 

1. Delay in Obtaining Treatment. The most recent figures from 
the Massachusetts General Hospital show that the amount of time 
elapsing from the patient's first discovery of a breast tumor to her 
first consultation with a physician averages six months; that the 
time elapsed from the physicians first examination to the time of 
operation is one and a half months, making a .total of seven and a 
half months' delay in obtaining adequate treatment. These figures 
show some improvement over similar figures for an earlier period 
(Simmons and Daland 1,2 ), and undoubtedly indicate that the cam- 
paign of education which has been carried on for the past ten years 
by organizations, such as the American Society for the Control of 
Cancer and by local, State and Federal health officers, is yielding 
important results, but they also indicate very clearly that more 
can be done in this direction, both as regards the education of the 
public and of the medical profession as well. 

So far as the individual case is concerned, every day and every 
week of delay is of importance as we are quite unable to determine 
the exact moment when the disease first extends from its local 
point of origin by regional metastasis, but there can be little doubt 
that a delay of seven and a half months gives all too much oppor- 
tunity for this to occur, and that the period should be shortened 
from seven and a half months to seven and a half weeks, or less if we 
are to obtain the best results from our present methods of treatment. 

We must emphasize, however, that the mere duration of the 
disease expressed in months is of less significance than the extent 
to which the disease has spread during these months, because the 
differences in the rapidity of growth of different tumors is one of 
the extraordinary features of this disease. As a matter of fact 
there were more successful cases among those with an average 
duration of over seven and a half months in this series than there 
were in the cases in which the delay was less than the average. 
This apparent paradox, however, is readily explained when we come 
later to the consideration of the pathology of the disease. 

2. Extent of Disease. The accepted measure of the extent of 
cancer of the breast is the condition of the axillary lymph nodes. 
This is not an accurate measure in every case, as it occasionally 
happens that tumors in the upper and inner hemispheres may extend 
to the supraclavicular or mediastinal nodes before they affect the 
axillary ones, and in other cases blood-borne metastases in the bones 
and elsewhere may occur early in the disease. A small focus of 
axillary disease may also escape the attention of the pathologist 
unless great care is used and a multitude of sections are examined. 
In general, however, axillary involvement is accepted as the most 
practical method of determining the degree of extent of cancer of 
the breast. 
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The percentage of five-year “cures” in eases operated upon in 
which the axillary nodes are proved by pathologic examination not 
to be diseased, vary from approximately 70 per cent in most of our 
American clinics to as high as 91 per cent in some recent figures 
from the British Ministry of Health. In the more advanced cases, 
where the axillary nodes are involved, the percentage of “cures” 
at once falls off to 20 to 30 per cent, or even lower, a clear indica- 
tion of the importance of early diagnosis and treatment if we are 
to employ our present resources in the way of treatment to the best 
advantage. In this connection it may be permissible to quote the 
profound truth enunciated by Dr. Janet Lane Claypon that “It 
must be remembered that every late case of cancer was at one time 
an early one.” It is only by passing beyond this early stage, with- 
out adequate treatment, that the case becomes a late and hopeless 
one. 

Apart from the significance of axillary involvement, other mani- 
festations of the extent of the disease must also be considered; not 
perhaps of so much importance in the early case, but of great import- 
ance in the selection of appropriate treatment in later and more 
advanced cases. I refer especially to extension to the chest and to 
the bones. The lungs, pleura, mediastinum, and the bony skeleton 
are so frequently affected in advanced breast cancer that a careful 
physical and Roentgen ray examination of the chest and of the 
skeleton is essential to the primary examination of every case, and 
should be repeated periodically during the follow-up period. In 
this way many useless and unnecessary attempts at radical cure will 
be prevented and appropriate radiation treatment can be supplied 
at a stage of the disease when it can do some good. 

3. Treatment . There are only two methods of treatment for 
cancer of the breast which hold the confidence of tire medical world, 
surgery and radiation, and it is universally admitted that treat- 
ment by radical surgical operation is the only method which can be 
relied upon to cure the disease. Cures by radiation without surgery 
are not to be expected, although radiation treatment may be com- 
bined with surgery, and in almost every case is of the greatest 
value in palliative treatment. 

The radical or complete operation for cancer of the breast is 
practically standardized in our best clinics at the present time, and 
consists of the removal in one piece, and with a minimum of trauma, 
of the whole breast, all of the skin over it, the peetoralis major and 
minor muscles, the axillary contents and the deep fascia from 
clavicle to epigastrium and from sternum to latissimus. Anything 
short of this is an incomplete operation and fails to give the patient 
the chance to which she is entitled, of being permanently cured of 
her disease. Statistics are available from many sources to support 
die assertion that the radical operation gives a vastly greater number 
of cures than does the incomplete. In the series of cases from the 
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Massachusetts General Hospital, but 1 of 16 cases subjected to 
incomplete operation was alive and well at the end of three years. 

In spite of these facts which have been well established, it' is 
astonishing how many operations for cancer of the breast are per- 
formed by surgeons, even those in our larger hospitals, which fall 
far short of the so-called radical or complete operation. Of 127 
cases of breast cancer which came to the Huntington Hospital in 
three years, 8 were operable, 34 were unoperated and inoperable, 
55 were recurrent after a complete operation and 30 were recurrences 
after incomplete or inadequate operation in other hospitals. Thus 
more than a half of these cases had failed to receive proper treat- 
ment at a stage of the disease when cure could have been expected. 

We must not lose sight of the fact that the earlier the patient 
presents herself for examination the greater the difficult}' of making 
a positive diagnosis of cancer. The typical case with a tumor 
adherent to the skin, and enlarged axillary nodes is already far 
beyond the favorable stage for cure by operation. The specialist 
may make a shrewd guess in the earlier and less distinctive cases, 
but such a guess is not sufficiently reliable to permit a decision in 
which the life of an individual is concerned. It demands the 
confirmation of a pathologic examination, and this must be obtained 
by an exploratory operation. There is sufficient evidence available 
to justify the statement that an exploration properly conducted is 
safer for the patient than is the alternative of waiting for the devel- 
opment of more positive and distinctive signs of cancer when the 
possibility of operative cure will be to that extent, diminished. 
Such exploratory operations must be done at one sitting, with full 
preparation for the complete radical operation if it should prove 
to be required, and with a pathologist available for frozen-section 
diagnosis if it should be necessary. With this technique, explorations 
were performed at the Massachusetts General Hospital as far back 
as 1911, and the patients then operated upon are now alive and well. 

Variations in the technical details of operative methods need 
not confuse the main issue. It matters little whether the operation 
be done with the scalpel or with one of the more recent instruments 
for cauterization, endothermy or electrocoagulation. My own 
preference is strongly for the scalpel. The value of preoperative 
and postoperative prophylactic radiation, however, is at present a 
matter of much discussion. Preoperative radiation is givdn with 
the purpose of damaging the tumor cells so that the}' may be less 
able to survive if they should be dislodged during operative pro- 
cedures, or transplanted in the wound. Postoperative prophylactic 
radiation is given with two purposes in view— to retard or prevent 
the development of any tumor cells remaining after operation and 
to enhance the resistance of the surrounding body tissues to the 
subsequent development of any metastatic or recurrent nodule of 
tumor tissue. 
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Tlie value of these two measures is at least debatable, and for 
lack of sufficiently reliable data still remains a matter of opinion 
rather than of fact. My own opinion as regards their use in cancer 
of the breast is as follows: A preoperative dose of Roentgen ray 
sufficient to do material damage to cancer cells cannot be given 
without serious effects upon the skin and subcutaneous tissue, as 
a result of which wound healing is much affected. In such cases 
sepsis and sloughing of the wound occurs more frequently than in 
nonradiated cases. Furthermore, in our experience at the Massa- 
chusetts General Hospital no greater percentage of cures is obtained, 
local recurrence is not diminished and the progress of the disease 
in unsuccessful cases is not retarded by the use of preoperative 
radiation. This is not altogether in accord with the observation 
of others (Lee), and we are at present carrying on another series of 
cases with preoperative radiation, but we must wait another five 
years for the results. So far as postoperative prophylactic radia- 
tion goes, however, we have abandoned it in all cases where, at the 
close of operation, there is not direct evidence that cancer tissue 
remains in the wound beyond the limits of surgical removal. 

The employment of Roentgen ray or radium for the treatment of 
recurrent or inoperable cases is quite another story. We have abun- 
dant evidence that under radiotherapy such cases live longer and 
more comfortably than those which do not have it, and the earlier 
such treatment can be begun the better the results. In a series of 
the more favorable of such recurrent or inoperable cases at the 
Huntington Hospital an average of nearly a year and a half in 
added length of life for each patient was obtained by radiation. 

The use of radiation in direct combination with surgery also offers 
a field for further development in the treatment of advanced cases. 
The decortication method of Beck, to permit direct radiation of 
the tumor tissue, and the open operation on the maxillary antrum 
combined with radium implantation (Greene) ai’e examples of 
what may be done in this direction and undoubtedly influence the 
end results in certain restricted types of disease. 

4. Pathology. Differences in the degree of malignancy of different 
tumors have long been recognized by pathologists in individual 
cases, but this information rarely reached the surgeon, and was not 
controlled by study of end results. Broders, 6 ■ 0 of the Mayo Clinic, 
ln 1921, published a series of cases of cancer of the lip in which he 
attempted to classify the cases according to their pathologic evi- 
dence of malignancy ' and to check these observations against the 
clinical results. The clinical results and the pathologic classifica- 
tion agreed. Since Broders’ first communication others have made 
similar studies and confirmed his findings; not only as regards 
squamous-cell cancer of the lip 7 and external skin, but also cancer 
°f the tongue (Simmons 8 ), cervix (Martzloff 3 ), fundus (Malile 4 ), and 
so forth. The classification depends chiefly upon the degree to which 
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the cancer cells have lost their characteristic differentiation (for 
function) and taken on more active growth. The term anaplasia 
was long ago suggested by von Hansemann to express this idea; 
but it must be noted that for each different type of epithelium a 
different set of criteria must be established, depending upon the 
differentiation for function which is normal to the cell of origin. 

I have myself been interested to apply these considerations to 
cancer of the breast. In this case we are dealing with a gland 
which is intended to secrete mucoid material, and the factors which 
determine the malignancy therefore depend upon the loss of secre- 
tory function either in the cell itself or in the architecture of the 
group of cells which normally should form a gland tubule. The 
size and uniformity of cells and of nuclei is also of significance, and 
the frequency of mitoses and especially of irregular and hyper- 
chromatic forms is to be considered. 

A series of 73 cases of breast cancer were studied from the Massa- 
chusetts General Hospital 9 in all of which the end results had been 
determined. Without knowledge of these end results, however, the 
microscopic slides of these cases were studied and classified by Dr. 
C. C. Simmons, Dr. J. H. Wright and by myself. Only three classes 
were distinguished-high, low and medium malignancy. The data 
were then brought together, and with the following results (Green- 
ough 2 ). 

Number. Cures. Per cent. 

Cases classed as low malignancy 19 13 CS 

Cases in medium class 33 11 33 

Cases classed as high malignancy .... 21 0 0 

From these figures we may draw the conclusion that a certain 
number of cases of cancer of the breast (say 25 to 30 per cent) are 
of so highly malignant a character that even in the early stages of 
the disease our present methods of treatment are insufficient to 
cope with them. When we admit this, however, we admit also 
that 70 to 75 per cent of all cases are amenable to cure by our present 
methods. At present we obtain five-year cures in only from 15 to 
20 per cent of all cases of breast cancer which apply for treatment 
at our larger hospitals. There appears to be no good reason why 
this number should not be increased about fourfold.. 

In order to avoid confusion I have confined this discussion to 
cancer of the breast, but I fully believe that these same principles 
apply equally to many other forms of accessible . and operable 
cancer, and that the possibility exists of greatly increasing the 
number of cures, even with our present methods, if only these 
general principles can be put in operation. To obtain these results, 
however, a very different attitude toward cancer must be adopted 
by the public and by the medical profession. We must learn that 
the disease is not so hopeless as has been too frequently maintained. 
Wc cannot sit idly by and wait for the discovery of some hypothet- 
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ical parasite or for the production of an effective antitoxin. Many 
of us believe that such an event may never take place. Cancer 
exists, however, and is destroying our adult population at a fright- 
ful and increasing rate. With our present resources alone some 70 
to 80 per cent of cases of accessible cancer can be cured, and we now 
fail to cure more than a quarter of that number. It seems to me 
that the time has come for us to apply to the cancer problem the 
same general principles of common sense we would apply to any 
problem of modern life and to make an effort to do the best we 
can, with the resources already at our command. 

Summary. The end results of the treatment of cancer are deter- 
mined by the following factors: 

1. Delay. There must be no delay on the part of the patient 
in seeking advice immediate!}' upon the discovery of symptoms 
which are even suggestive of cancer, such as a lump, a sore, an abnor- 
mal discharge of blood or any unexplained discomfort. 

There must be no delay on the part of the physician consulted 
m obtaining an immediate diagnosis either by examination, by 
consultation or if necessary by exploratory operation. 

Both of these sources of delay may be clone away with by educa- 
tion and by the provision of adequate facilities for consultation and 
for treatment. 

2. Extent of Disease. With our present resources, surgery and 
radiation, the early local ease of cancer can be cured; but the late 
and extended case cannot be cured, although palliative treatment 
of great value to the patient can be given. 

3. Treatment. The end results in the treatment of cancer 
depend largely upon the effectiveness of the treatment employed. 
With the exception of a few situations, such as cancer of the external 
skin and of the cervix of the uterus, surgery is the method of choice. 

_ The surgical treatment of cancer in most of its common manifesta- 
tions has been standardized, and depends partly upon the anatomy 
of the region affected, and partly upon the mode of extension of 
the particular variety of cancer present. The complete or radical 
operation is the method which yields the greatest number of cures 
a nd should be performed even in the earliest and most favorable 
types of the disease. Incomplete operations do not give to the 
patient the chance of cure to which he is entitled. 

Surgery may further be supplemented by preoperative and post- 
operative radiation, although the final decision as to the value of 
these measures has not yet been established. 

For advanced cases, unsuited to attempts at radical cure, radia- 
tion therapy with Roentgen ray and with radium, occasionally 
supplemented by surgery, prolongs life and mitigates the distressing 
symptoms of the disease to an extent unequalled by any other 
treatment at present available. 

4. Cancer is not a single disease but many diseases, differing not 
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only in location but in rapidity of growth and of dissemination as 
well. There are a certain number of cases which are so malignant 
and so rapid in their development that our present methods are 
insufficient to cope with them. The majority of cases of accessible 
cancer, however, are curable by methods of treatment now avail- 
able in most of our modern hospitals, if only these methods can be 
applied in the early and favorable stages of the disease. 
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The Peaks of Medical History. By C. L. Dana, A.M., M.D., 
LL.D., Professor of Nervous Diseases, Cornell University Medical 
College. Pp. 105; 56 illustrations. New York: Paul B. Hoeber, 
Inc., 1926. Price, 83.00. 

In order to emphasize the high spots in the evolution of medicine, 
the author has chosen six peaks of medical history— Hippocrates, 
Alexandrian School, Galen, Renaissance, Harvey and Jenner. 
Leaving aside the diagram on page 14, which looks more like four 
peaks and four valleys, one might question some aspects of this 
particular selection, especially as by stopping almost a century ago, 
it perforce omits perhaps the greatest peak of the lot, on which we 
—fortunati - — are still climbing. One can hardly expect in a book of 
this size even passing mention of many historical facts or that it 
will contain any serious additions to the accumulated knowledge of 
the subject. To those, however, who are perhaps making their 
first acquaintance with medical history, such a book gives a desirable 
emphasis to important periods, with hope of supplying the necessary 
stimulus to become acquainted later with the gaps between. The 
illustrations are copious and well chosen, and the bibliographic 
notes valuable to those who have not Garrison’s fuller tabulation 
at hand. The author’s vigorous and entertaining style is exempli- 
fied in his final statement, with which we heartily agree: “Who- 
ever know r s w r ell the writings of William Osier is an educated man.” 

E. IC. 


Obstetrics. By John S. Fairbairn, Obstetric Physician, St. 
Thomas’ Hospital; Lecturer on Midwifery, St. Thomas’ Hospi- 
tal Medical School. Pp. 221; 29 illustrations. New York: 
Oxford University Press, American Branch, 1926. Price, $1.75. 

This volume is one of a series of medical handbooks whose pur- 
pose is to deal shortly with the fundamental principles which 
underlie their subjects. It gives excellent concise descriptions of 
the physiology and pathology of reproduction and of pregnancy 
and labor, both normal and abnormal. A very brief chapter on 
obstetric operations gives but one paragraph to a description of 
internal version,” and another chapter gives instructions for the 
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management of the puerpenum. Two chapters of little value to 
the American reader are found at the beginning and end of the book 
dealing with the registration and control of English midwives. 

L. F. 


A Guide for Diabetics. By Walter R. Campbell. M.A., M.D., 
Department of Medicine, University of Toronto and Toronto 
General Hospital; and Mame T. Porter,, B.Sc., Dietetian, 
Toronto General Hospital. Pp. 259; 1 illustration. Baltimore: 
The Williams & Wilkins Co., 1926. Price, §2.50. 

This brief work differs from other diabetic handbooks chiefly in 
the extensive exposition of diabetic recipes and tables of food equiva- 
lents. The purpose of the latter is to simplify for the diabetic the 
substitution of a variety of equivalent foods for those of his stand- 
ard diet, and thus eliminate one of the chief curses of the diabetic’s 
dietary regime— monotony. J. A. 


Diseases of Children: A Short Introduction to their Study. 
By Hector Charles Cameron, M.A., M.D. (Cantab.), F.R.C.P. 
(Lond.), Physician in Charge of the Department for the Diseases 
of Children, Guy’s Hospital. Pp. 199. New York: Oxford 
University Press, American Branch, 1926. Price, SI. 75. 


A pocket-size book covering a few of the disorders of childhood 
after the manner of Still. The reviewer sees the book as a series of 
lectures on selected topics rather than as a manual of pediatrics. 
It has the author’s behavioristic theories and the readability of the 
British authors, enough to recommend it as being interesting. 

S. 


Clinical Pediatrics. By John Lovett Morse, A.M., M.D., 
Professor of Pediatrics, Emeritus, Harvard Medical School ; Con- 
sulting Physician at the Children’s, Infants’ and Floating Hospi- 
tals, Boston Pp. 848; ISO illustrations and 34 tables. Phila- 
delphia and London: W. B. Saunders Company, 1926. Price, 
S9.00. 

A one- volume textbook of pediatrics, in which the subject 
matter is accurately and adequately covered without unduly expan- 
sive discussion. All of the recent advances in pediatrics have been 
included, such as the newer ideas of the etiology of rickets, measles 
prophylaxis and scarlet-fever prophylaxis and serotherapy. The 
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author, disdaining the quest for simplification in infant feeding, 
continues to recommend the top-milk mixtures with their mathe- 
matical intricacies as being the most physiologic feeding method. 
Also he disapproves of 'the early feeding of cereals and vegetables 
which most authorities favor. The book is orderly arranged and 
clearly printed, but would benefit by having better photographs. 
It can be highly recommended to the student as a textbook and to 
the practitioner as a desk volume. J. S. 


Nephritis. By Herman Elwyn, M.D., Assisting Visiting Physi- 
cian, Gouverneur Hospital, New York City. Pp. 347; 2 illus- 
trations. New York: The Macmillan Company, 1926. Price, 
$5.00. 

An excellent exposition of present-day views on nephritis. In 
many ways perhaps the best available today. In no other volume 
m English are Volhard’s views so clearly and adequately presented. 
It is a valuable work for the practitioner and also for the medical 
student who finds the subject of nephritis as a rule so extremely 
difficult to understand. A minor criticism concerns the phrasing 
of a sentence on page 2 which reads “When water is withheld from 
the organism the kidneys respond by preventing water from being 
eliminated.” This sounds like the old vitalistic doctrine, whereas 
it is more likely than when water is withheld from the organism 
the physicochemical state of the blood becomes such that no water 
is eliminated by the kidneys. It is a subtle but important differ- 
ence. On the whole, the book is excellently written in a most clear 
and lucid style. The tables are clearly arranged; the references to 
the literature are full and satisfactory. Especially valuable are the 
descriptions of the various types of manifestations so often thrown 
together under the heading of uremia, the discussion of lipoid 
nephrosis and the emphasis on renal arteriosclerosis. O. P. 


Hay Fever and Asthma. By Ray M. Balyeat, A.M., M.D., 
Instructor in Medicine in the University of Oklahoma Medical 
School. Pp. 198; 27 illustrations. Philadelphia: F. A. Davis 
Company, 1926. Price, $2.00. 

A statement of the subject in words of one syllable for the 
patient, with an attempt at the same time to give a resume of the 
subject for the practitioner. The hay-fever section is quite well 
don e. . R. IC. 
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American Relief Administration Bulletin: American Medi- 
cal and Sanitary Relief in the Russian Famine, 1921-1923 
By _ Henry. Beeuwkes, M.D., Medical Director, American 
Relief Administration, Russian Unit. Series 2, No. 45, April, 
1926.. Pp. 128; 101 illustrations and 9 charts. New* York: 
American Relief Administration, 1926. 

A stirring recital of the terrible health conditions that followed 
in the wake of Russia’s disorganization after the World War, and 
the part played by the American Medical and Sanitary Relief. The 
opening chapter, an outline of the development of medical prac- 
tice in Russia from its earliest beginnings down to the present 
Soviet regime, gives the reader the historical and scientific back- 
ground. Then follow detailed descriptions of sanitary conditions, 
food conditions and the various epidemic diseases that prevailed; 
the program, plan and scope of medical relief as carried out by the 
American Relief Administration. A truly remarkable record of 
human suffering and achievement. R. K. 


Psychoanalysis for Normal People. By Geraldine Coster, 

Principal of Wychwood School, Oxford. Pp. 230; 4 illustrations. 

New York: Oxford University Press, American Branch, 1926. 

Price, S0.85. 

An effort is made in this little book to bring the much involved 
subject of psychoanalysis within the mental reach of the average 
reader, and with considerable success. It is, of course, questionable 
whether one should attempt to make a “best seller” out of a pre- 
dominently psychiatric subject. The reviewer could well see where 
a book of this sort might be “prescribed” for a patient undergoing 
psychoanalytic treatment. ^ ™ • 


BOOKS RECEIVED. 


The Life and Time of Adolf Kussmaul. By Theodore II. Bast, 
Pn.D. Pp. 131, 5 illustrations. New York: Paul B. Iioeber, 
Inc., 1927. Price, $1.50. (To be reviewed later.) 

Introduction to Physiological Chemistry. By Meyer Bodanska, 
Ph.D. Pp. 440, 40 illustrations. New T'ork: John Vuiev & 
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M.A., M.D. Pp. SS, 1 illustration. New York: Oxford t Di- 
versity Press American Branch, 1926. Price, $1.35. (To be 
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Die peripherischen Ldhmingcn . By Prof. Dr. Toby Cohn. Pp. 
320, 64 illustrations. Berlin: Urban and Schwarzenberg, 1927. 
An expansion of a similar treatise the .Spezielle Pathologie and 
Tlierapie of Kraus and Brugsch. 

The Treatment of the Acute Abdomen . By Zachary Cope. Pp. 
238, 146 illustrations. New York: Oxford University Press, 
American Branch, 1927. Price, S3.50. (To be reviewed later.) 
Self-care for the Diabetic. By J. J. Conybeare, M.C., M.D. (Oxon.) 
F.R.C.P. (Lond.). Pp. 70. New York: Oxford University Press, 
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Primary Carcinoma of the Thymus. — Lemann and Smith (Arch. 
Int. Med., 1926, 38, 807) describe the seventeenth case of primary car- 
cinoma of the thymus recorded in literature. The report is accom- 
panied by a detailed clinical history and pathologic study. The 
diagnosis of the condition was not suspected until the appearance of 
metastases in the back and the discovery by the Roentgen ray of a 
shadow on the thorax. The authors point out that thoracic neoplasms 
should be considered when there is roentgenographic evidence of 
mediastinal change. . 

f 

Hyperthyroidism, Myxedema and Diabetes. —It is only in the Mayo 
Clinic that it would be possible in this country to find so many cases 
of diabetes associated with states of hyperthyroidism as are recorded 
by Wilder (Arch. Int. Med., 1926, 36, 736). Thirty-eight cases are 
studied and reported upon. Exophthalmic goiter occurs in about 25 
per cent of these cases and adenomatous goiter with hyperthyroidism 
in about 75 per cent. Attention is called to the fact that the symp- 
toms of one condition may obscure the symptoms of the other, par- 
ticularly in the cases of severe acidosis. Mild diabetes may become 
severe when hyperthyroid states intervene, and severe overaction of 
the thyroid gland may be sufficient to induce coma in a diabetic patient. 
The insulin requirement is markedly increased by hyperthyroid condi- 
tions. Removal of the thyroid gland is followed by a marked increase 
in the carbohydrate tolerance of the diabetic who suffers from hyper- 
thyroidism. Patients who are operated upon should be watched with 
extreme care, as there is danger of provoking hypoglycemic shock ns a 
result of overdoses of insulin. This coma may be differentiated from 
other collapse conditions by the occurrence of a marked decrease in 
blood pressure. The last paragraph of the author’s article is sufficiently 
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succinct and lucid to bear repetition: “The phenomena exhibited by 
patients with diabetes combined with states of hyperthyroidism or 
hypothyroidism may be related to the general metabolic rate, and thus 
may be explained without recourse to speculation as to a specific inter- 
dependence of thyroid and pancreas. It would seem that at lower 
metabolic rates the tissue cell is capable of utilizing a given amount of 
glucose with less insulin, and that with higher metabolic rates the 
requirement of insulin is disproportionately increased.” 


A Clinical Study of Congenital Heart Disease in Childhood.— A 
study of 100 cases of congenital heart disease by Irvine-Jones (Am. 
Heart J., 1926, 2, 121) brings out some interesting facts and data. The 
symptoms in most of the author’s cases were the usual symptoms asso- 
ciated with congenital heart disease. Cyanosis was present in a large 
number of cases, to be exact in 70. Murmurs were present in nearly 
all of these little patients. Underweight, deficient mental development, 
and dwarfism were present in a very large number. Dyspnea is also 
a symptom of importance and pallor is present in about 25 per cent 
of the cases. Of particular value seems to be the finding of a large 
number of physical anomalies of congenital origin which are present 
m so many of these cases of cardiac disease. Over half of the children 
showed congenital defects and 24 of these patients showed multiple 
anomalies. This finding is of importance because it has been generally 
conceded, and the usual explanation given for congenital heart disease 
is that it is due to arrested growth and fetal endocarditis. The large 
number of patients who showed these physical anomalies would indi- 
cate very definitely that defect of the germ cell is the responsible factor 
in producing the lesions rather than intrauterine inflammation of the 
endocardium. Aside from the subjective and objective signs, which 
develop on physical examination, the author states that the electro- 
cardiogram is practically always abnormal. Various alterations in the 
electrocardiogram occur, most frequent of which is right axis deviation 
in 75 per cent of the cases. An abnormally large Q-R-S complex was 
iound in 45 per cent. Other variations were not as frequently dis- 
coverable. Another note worthy of observation is the strange associa- 
tion of albuminuria with a rapidly fatal outcome. There was no 
explanation given by the author for this phenomenon. Another phase 
of the study of more than usual interest was the frequency with which 
severe cyanosis was found to be compatible with an excellent prognosis, 
an observation contrary to the usually accepted idea that the severe 
Prognosis bears a direct relationship to the severity of the cyanosis. 


Incidence of Rheumatic Heart Disease among Diabetic Patients.— 
A very interesting observation has been made by Barach (Am. Heart 
''■> 1926, 2, 196), who finds that the incidence of rheumatic fever is 
the same among the diabetic as among the nondiabetic, but, strange to 
say, m 37 diabetics who gave a history of acute rheumatic fever only 
1 case of rheumatic heart disease was' discovered. The anticipated 
dumber of cases of valvular disease in the general run of the population 
following this infection would be 18 or 19. The explanation that the 
author gives seems rather indefinite. He explains this finding on the 
basis that individuals with hereditary constitutional defects tend to 
certain diseases, with immunity to others and their complications. 
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Repair Processes in Wounds of Tendons and in Tendon Grafts.— 
Garloch (Ann. Surg., 1927, 85, 92) states that after the operation of 
tenorrhaphy, using the technique outlined in tin's paper and previous 
publications, repair of the tendon proceeds along definite lines, both 
- as regards the time element and the gross and histologic pictures. It 
is safe to institute active motion on the fifth postoperative day and to 
remove the retentive apparatus on the eighteenth postoperative day, 
after which the repair will have proceeded to a point where the scar can 
withstand considerable stress and strain. Free tendon grafts inserted 
to bridge a defect in a tendon live as such. It is safe to institute active 
motion after tlie insertion of a free tendon graft in about the tenth post- 
operative day and to dispense with the retention apparatus on about 
the twenty-fifth day. The return of function following a tenorrhaphy 
or the insertion of a free tendon graft is dependent upon an intact 
suture line, a return of its muscle belly to a normal state and the 
breaking away of the tendon from its surrounding tendon sheath. 
The last of these three factors is the most important, and the final out- 
come may not be evident until a period of three or four months has 
elapsed. 

The Pathogenesis of Biliary Calculi. — Mentzer (Arch. Surg., 1927, 
14, 14) states that there are probably two types and two sources of 
gall stone formation : (1) The bilirubin calcium stone, containing little 

or no cholesterol and arising within the intrahepatic duets; (2) the 
cholesterol stone, containing varying degrees of cholesterol and arising 
within the gall bladder cavity. Disturbance of cholesterol metabolism 
of the body generally or of the gall bladder wall locally, with a resultant 
increase in the cholesterol content of bile, is probably a primary factor 
in the formation of gall stones. Stasis of bile and infection of the gall 
bladder are not essential to gall stone formation, but both are usually 
present with all stones. Nuclei of some sort are invariably present, 
and are possibly essential to the actual formation of stones. Without 
a nucleus it is possible that the ingredients of stones pass out of the 
gall bladder. 

Adenoma of the Thyroid.— Parsons (Ann. Surg., 1927, 85, 107) 
says that there are two main types in respect to form— the diffuse 
adenomatosis, described by Goetsch and Eke, and the circumscribed 
with single or multiple encapsulated masses. The encapsulated adeno- 
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mata, possessing distinct vagaries as to form, have been classified as 
fetal or adult colloid, or cystic or calcified. These growths arise from 
the socalled interstitial cells. The natural history of the cells of 
adenomata, whether circumscribed or diffuse, is the same as that of the 
cells of tire gland itself. Almost no adenomas are born toxic. Many 
achieve it and some seem to have it thrust upon them by injudicious 
iodin administration. Many indi viduals carry inactive masses through- 
out life. A large number, usually in the late thirties, begin to have 
symptoms of hyperthyroidism, often without any noticeable change in 
their goiter. Early operation is essential, while iodin should be avoided 
in adult cases. Pemberton’s technique should be used for intrathoracic 
goiter. Encapsulation is of more value in diagnosis than the microscopic 
appearance. 


The Mode of Origin of Gall Bladder Lesions. —Denton (Arch. Surg., 
1927, 14, 1) claims that the recognition of mechanical and circulatory 
effects is important because they are evidence of cholelithiasis and 
entrance of stones in the duct system. It has not been possible to 
demonstrate in this series of cases lesions that were primarily of bacterial 
origin. Other factors than bacterial are necessary for the explanation 
of some of the commonly observed lesions of the gall bladder. If pri- 
marily infectious lesions of the gall bladder occur they must be uncom- 
mon. Lesions of the gall bladder should be regarded as bacterial in 
origin after demonstration of the causative organism in tire lesion a fair 
number of times. The terms, acute, subacute and chronic cholecystitis, 
are undesirable because they carry the implication of infectious origin 
and cannot be correlated with clinical conditions. Pathologic states 
of the gall bladder should be described in morphologic terms, as edema 
and hemorrhage, hematoma, partial infarction, complete infarction, 
edematous cicatrix and' cicatrix. The presence of gall stones in a gall 
bladder is not necessarily accompanied by pathologic changes in the 
gall bladder. In this series of cases approximately two-thirds of the 
stone-bearing gall bladders had definite pathologic changes. 


Contribution to the Study of Toxic Absorption from the Intestinal 
Tract in Experimental High Obstruction. — Bhaeye (Bull. Johns Hop- 
kms IIosp., 1927, 40, 33) writes that the contents of a closed loop in 
the upper part of the intestinal tract of a dog, when injected intraven- 
ously into another animal, produce symptoms quite similar to those 
observed in high intestinal obstruction. Experimental work would 
seem to justify one in regarding the intestinal wall as a membrane 
conforming in some respects to the physical laws of diffusion and osmo- 
sis. In the presented experiments an attempt was made to influence 
the passage of toxins obtained from an obstructed bowel through the 
wall eff an isolated loop of intestine. It was found that under the 
conditions of these experiments a 1 per cent solution of soap did not 
influence appreciably the passage of the toxin through the intestinal 
wafl. A similar experiment made with bile added to the intestinal 
toxm in the proportion of 1 to 10 leads to the same conclusion, namely, 
that tire diffusion is not materially influenced by the presence of bile. 
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Clinical Effects of Lead in the Treatment of Malignant Disease. — 
Cunningham (Brit. Med , ./., 1926, ii, 931) states the results of 227 cases 
of inoperable neoplasm treated by colloidal lead at the Liverpool Can- 
cer Research Organization. Cases selected for treatment were those 
presenting a reasonable chance of benefit which at the same time were 
likely to withstand the toxic effects of the therapeutic agent employed. 
Contraindications were gross pathologic lesions of one or more important 
organs of the body, serious cachexia and the idiosyncrasy of the indi- 
vidual. Complete examinations of the blood and renal function were 
made before treatment was commenced. The toxic effects of lead were 
observed on the blood and blood forming organs, gastrointestinal sys- 
tem, kidneys, liver and, to a lesser extent, on the central nervous system. 
In the blood all types of anemia were noted, the most common being 
the type in which the reduction of hemoglobin is more marked than die 
reduction in the number of red corpuscles. There was also noted poly- 
chromasia, anisocytosis, poikilocytosis, stippling of tire red cells and 
nucleated reds. With such marked blood destruction all the symptoms 
of anemia might be observed. Anemia was treated by intramuscular 
injections of iron arsenite and transfusion when necessary. Recovery 
was more rapid from the anemia produced by large injections than from 
that caused by small injections repeated over a longer period of time. 
Gastrointestinal symptoms were a blue line on the gums, nausea and 
vomiting, intestinal colic, constipation and diarrhea. The lead line 
was of rather rare occurrence. Occasionally nausea and vomiting was 
immediate and was thought to be due to an anaphylactic phenomenon 
associated with the proteins in the preparation of lead, but usually it 
was delayed for a few days, even up to a week. . With the vomiting 
a ketosis often developed and was benefited by. insulin and glucose. 
Intestinal colic was a delayed symptom and morphin and atropin had 
to be resorted to usually. Diarrhea and constipation were unimportant. 
Kidney symptoms often appeared early in the treatment, and recovery 
from these was more rapid in cases treated by large doses than in those 
given smaller ones repeated over a longer period of time. Diminution 
in urinary output usually preceded albuminuria, which was present m 
23 per cent of the cases. There was no change in blood pressure or 
blood urea worthy of note. Two cases died of renal failure associated 
with tubular necrosis. In all coses, to diminish the work of the kidney, 
a light, low protein diet was given with 2 to 3 pints of imperial drink 
and barley water daily. Temporary' cessation of treatment always fol- 
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lowed the appearance of renal symptoms and a previous severe nephritis 
was a contraindication to treatment. Headache, rigors, nausea and 
vomiting were due possibly to impairment of liver function. Three 
types of jaundice were noted: The first characterized by an icteric 
tinge, with an increase of urobilin in the urine and a positive indirect, 
or at least a delayed direct, van den Bergli test; the second character- 
ized by bile as well as urobilin in the urine, deeper jaundice and a 
biphasic van den Bergh reaction; the third type in which there evidently 
was a cholangitis with still deeper jaundice, large amounts of bile in 
the urine and an immediate direct van den Bergh reaction. Sodium 
thiosulphate intravenously did not influence these toxic effects. There 
was no increased fragility of the red cells demonstrable. In one case there 
was paralysis of the lower limbs, with loss of reflexes and absence of 
sensory changes. Psychopathies were rare. The lead preparation was 
given intravenously, and the dosage varied according to die case, 
usually being as follows: Two doses of 20 cc. and then two doses of 
15 cc. of the 0.5 per cent preparation at ten-day intervals, when pos- 
sible. The patient was then given a month’s rest. Then smaller doses, 
amounting to 10 cc., were given at varying intervals, until a total of 
120 cc., or 0.6 gm. of lead, was readied. In cases where the tumor was 
of slow growth smaller doses were administered from the beginning, 
and some of the more acute toxic effects avoided. At die end of die 
first five-year period 247 patients had been seen; 227 of these treated and 
50 derived some benefit. In some of the cases not benefited changes 
occurred in the tumors, such as lobulation and edema, while some 
patients died as the result of die destructive action of the lead on the 
growth. Besides die treatment by lead, surgery and radiotherapy 
were also used wherever it was diought these would be of aid. The 
author gives the following figures on the 227 cases treated from Novem- 
ber 9, 1920, to November 9, 1925: Died before treatment could be 
completed, 50; died of intercurrent affections, 3; died after treatment, 
including 2 deaths from acute nephritis, die result of lead poisoning, 
106; died as a result of extensive destruction of growdi by lead, 4; too 
recent for results to be estimated, 14; complete treatment refused, but 
patients are leading normal lives, 9; disease completely arrested, 10; 
believed cured and treatment stopped, 31; total, 227. 
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Ketosis in Childhood.— Cohen (Arch. Pediat., 1926, 43, 763) reports 
S cases, and states that diere are three types of ketosis in childhood, 
which are classified according to tiieir carbohydrate metabolism. The 
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thflwlvW V r d ? ? depletion of carbohydrate reserves of 
the body by starvation and shows a hypoglycemia. This is quickly 
relieved by a relatively small amount of carbohydrate. The second 
type is one where the carbohydrate metabolism is abnormal. This form 
is always caused by infection and may be due either to a temporary 
pancreatic insufficiency or to a lowered hepatic function. The appar- 
ently diabetic type is best treated^ by glucose and insulin, and the 
apparently hepatic type can be relieved by glucose alone, except in 
severe cases where insulin seems to be indicated. The third type is 
one where the blood sugar is normal, the carbohydrate metabofism is 
normal, but glucosuria is present and the cause is an infection. This 
type can be cured by glucose alone. The suspected mechanism in 
this type is a deficient glycogenolysis or an excessive glvconeogcnesis. 
This type is best treated with glucose alone in spite of the glucosuria. 
He reminds us that in all cases of ketosis fluids should be forced and 
bicarbonate should not be given but a buffer alkali may he used if an 
alkali is indicated. 


The Prevention of Measles by Immune Goat Serum. — Tunnicliff 
and Hoyne (J. Am. Med. Assn., 1926, 87, 2139) immunized goats with 
green-producing streptococci diplococei and their filtrates, and an anti- 
bacterial and antitoxic serum was produced. From 4 to 6 cc. of immune 
goat serum were given to children, aged one year or over, and to a few 
nurses, with a negative history of measles after definite exposure to 
measles. All persons who did not receive serum and all persons who 
received serum five days or more after exposure developed measles. 
Goat serum prevented measles in 45 per cent of persons who received 
serum on tire fourth day after contact with measles patients, and in 
97 per cent of those who received it within the first three days after 
exposure. All infants under one year of age who received serum after 
the fourth day of exposure developed measles. Of infants given serum 
within the first four days after exposure, 98 per cent failed to show any 
signs of the disease. Reactions to the goat serum were observed in 
12 per cent of those injected. Although the duration of passive 
immunity with immune goat serum, as with human convalescent 
serum, is only a few weeks, the serum appears to be useful in preventing 
measles in very young and sick children and in stopping epidemics in 
institutions, where the inconvenience of an epidemic is great and the 
mortality may be high. 

The End Result in the Treatment of Diabetes Mellitus in Children, 
Joslin (J. Am, Med. Assn., 1927, 88, 28) states that more than one- 
half of 395 diabetic children treated since 189S are known to be ah\e. 
The duration of S cases, 3 of which died and 5 of wliich arc living, has 
exceeded ten years. The author divides the period of his observation 
into the Naunvn Period, from 1S9S to 1914; the Allen Period, from 1914 
to 1922; the Banting Period, from 1922 to 192G. Of these period 
groups, at the time of his report, 1 cliild observed during the Nnunyn 
Period'Was still alive. There were 52 living from the Allen Period and 
147 from the Banting Period. The duration of the 51 fatal cases, 
which occurred during the Nnunyn Period was two and one-tenth 
years. The duration of the 110 fatal cases during the Allen Period was 
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two and four-tenths years. The 34 fatal cases which occurred in the 
Banting group, up until the time of the report, had a duration of two 
and six-tenths years. The duration of the disease in 52 children now 
living, but who were first treated during the Allen Period, is six and six- 
tenths years. During this period the terms “ acutely fatal diabetes ” 
and “complete diabetes” were abolished. The author feels that the 
pathologic and clinical evidence justified the hope for the future of the 
diabetic child. The child with diabetes is the true diabetic patient, as 
he sets the standard for the rest and is the sentinel for the army of 
1,000,000 diabetic patients in tin's country. The diabetic children 
deserve the best protection which modern preventive medicine can 
afford. 


Congenital Icterus with Normally Developed Biliary Tract.— 
DeLang ( Jahrb.f . Kinder It., 1926, 114, 15) presents the clinical data of 
congenital icterus in a baby who succumbed five days after birth. The 
blood study made before death revealed a slight neutrophilic leukocy- 
tosis. Vacuoles were observed in the cytoplasm of several polymorpho- 
nuclear leukocytes. Toxic granules were found in 80 per cent of the 
neutrophilic polymorphonuclear leukocytes. No evidence of sepsis nor 
syphilis was found at autopsy. The liver was not enlarged, but histo- 
logic examination showed a slight fatty degeneration of the liver par- 
enchyma and a severe phagocytosis of erythrocytes and erythroblasts. 
There was a large increase in the iron content of the spleen. No 
abnormality in the anatomy of the biliary tract was seen, and it was 
concluded that icterus was caused by intrauterine intoxication. 

Intraperitoneal Inf usion. — Tezner and Ebel ( Monatsschr . /. Kin- 
derh., 1926, 33, 294) report the administration intraperitoneally of 
from 60 to 200 cc. of physiologic solution of sodium chlorid, normal 
salt solution, or 6 per cent dextrose, to 67 babies who were suffering 
from nutritional and parenteral disturbances and infection toxicoses. 
In most instances from 7 to 8 infusions were given to each infant, 1 
injection being given only in twenty-four hours and in a few cases 2 
m twenty-four hours. The total number of injections given was 171. 
In 4 of the 67 life was undoubtedly saved, 2 developed peritonitis and 
the total mortality was 51 per cent. 

The Pathology of Diabetes in Children. —Warren (J. Am. Med. 
■Assn., 1927, 88, 99) gives the case reports of 10 cases of diabetes in child- 
ren, 9 of whom died in coma and 1 was accidentally killed. From a 
study of the the postmortem findings, he says that the pancreas in 
diabetic children may be small, but the amount of island tissue is not 
sufficiently reduced to account for the disturbed metabolism in most 
cases. Diabetes in children is a severe disease, but 1 of the cases in- 
cluded in this report ran a course of twenty-nine years, being under 
observation from the time the child was nine years until she died, at 
the age of thirty-eight years. Lymphocytic Infiltration of the islands, 
'as found in the children, is a lesion not met with in older diabetic 
patients, and hyalinization of the islands is not found in the young. 
There is little change either in the islands or in the acinous tissue, 
although these changes are frequently reported in the old, and those 
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changes that may be present do not appear sufficient to account for 
dBtarhance m function Considering the anatomic path- 
ology of diabetes m children, one is led to the hope that through treat- 
ment which allows the elements of time to act, irreversible changes in 
the pancreas may he avoided. 6 
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Syphilitic Myocarditis in the Rabbit. — Brown and Pearce (J. Ezpcr. 
Med., 1926, 43, 501) encountered 6 cases of pronounced granulomatous 
myocarditis in the course of routine postmortem examinations of rab- 
bits infected with Spiroclneta pallida. Spirochetes were not demon- 
strated in the lesions, but the clinical history and the gross and micro- 
scopic appearance of the lesions seemed to warrant a diagnosis of 
syphilitic myocarditis. The myocarditis developed at about the time 
other generalized manifestations of disease usually occur, and in several 
instances was closely associated with the development of such lesions; 
hence, the myocardial involvement in the rabbit is an early event 
rather than a later event in the evolution of the disease. The lesions 
measured 1 cm. or more in diameter, and were readily seen macro- 
scopically as circumscribed, pale yellowish-gray masses of tissue, usu- 
ally in the wall of the left ventricle and closely associated with the 
endocardium. The distinctive histopathologic features observed were 
a primary degeneration and necrosis of individual muscle fibers asso- 
ciated with a growth of myxomatous connective tissue and infiltration 
of wandering cells with a predilection for tissues in the immediate 
vicinity of small and medium-sized bloodvessels. These findings arc 
similar to the description given by Warthin of syphilitic myocarditis 
in man. The only essential difference is the absence of a perivascular 
accumulation of wandering cells, but even this difference is offset by 
a perivascular arrangement of the lesions themselves.. These are the 
first cases of syphilitic myocarditis or of visceral syphilis in the rabbit 
that have been reported. 

Effect of Thyroidectomy and of Thymectomy in Experimental 
Syphilis of the Rabbit.— Pearce and Van Allen (J.Erpcr. Med., 1925, 
43, 297) were able to demonstrate in experimental rabbit syphilis that 
the integrity and balance 'of the glands of internal secretion play an 
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important r61e in the mechanism of defense of the host against this 
infection. Surgical removal of the whole or part of the thyroid gland 
or of the entire thymus gland, shortly before inoculation in the testicle 
with Spiroclueta pallida (Nichol’s strain), is followed by well-defined 
differences in the clinical manifestations in the disease. In the case 
of complete thyroidectomy the effect was, in general, one of increased 
severity, as manifested especially by the shortened incubation period 
and pronounced grade of both the primary and metastatic orchitis, the 
much higher incidence of generalized lesions (especially cutaneous), 
and die distinct tendency for all lesions to be more enduring than in 
die control animals, or, it may be added, than is ordinarily the case 
in normal rabbits. Partial thyroidectomy (one lobe and the isthmus 
of the gland removed) resulted in a disease that was generally less 
severe than that of the controls, as shown by the milder character of 
the primary and metastatic orchitis, but especially by the low incidence 
of generalized manifestations and by the relatively short duration of 
all the lesions. These contrasting effects of complete and partial 
thyroidectomy occurred in a repeated experiment, but were more 
marked in the original. The audiors are not able to speak so definitely 
about die effect induced by ablation of the thymus, since it was studied 
m but one experiment. The disease which developed after complete 
thymectomy was of a mild type, much less severe than in the group of 
completely thyroidectomized animals and, on the whole, somewhat less 
so than that of the controls. This was particularly evident in the 
metastatic lesions of the genitalia and the number, incidence and dis- 
tribution of generalized manifestations. In many respects the general 
plane or grade of infection was similar to that of the group of partially 
thyroidectomized rabbits. 


Variations of Cutaneous Toleration for Roentgen Rays.— MacKee 
and Eller ( J . Am. Med. Assn., 1926, 87, 1533) tested 210 patients for 
Roentgen ray toleration before instituting routine therapeutic treat- 
ment for acne vulgaris. These tests were performed as a prophylactic 
measure after observing that an occasional person, especially an adoles- 
cent blonde, will exhibit an erythema following the administration of 
i skin unit of unfiltered Roentgen rays. Because of the possibility of 
telangiectasia occurring even after an exceedingly mild and evanescent 
erythema, it is of extreme importance to avoid any visible reaction. 
Telangiectasia is cosmetically objectionable; it may be accompanied 
or followed by other sequelae, such as atrophy, pigmentation, depigmen- 
tation, scleroderma, keratoses, ulceration and even epithelioma. All 
patients were tested with f, \ and f unit doses, unfiltered. The areas 
used were about the size of a postage stamp, and they were situated 
cither on the inner surface of the thigh or on the flexor surface of the 
forearm. The unit of measurement corresponds with the so-called 
standard erythema dose; that is, the amount that will usually effect a 
definite erythema on the flexor surface of the forearm of young adults, 
anc \ that will cause defluvium of scalp hair in children. Of the 210 
patients, 11 (5 per cent) developed erythema with \ unit, 31 (15 per 
cent) with J unit and 54 (25 per cent) with f- unit. As was to be 
expected, patients with light hair and fair skin show a higher percentage 
of reactions to small doses than do those with dark hair. Including 
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both sexes, there were 162 patients with dark complexions and 4S with 
light complexions. Of the latter, 4 (8 per cent) showed erythema with 
f unit > as compared with 7 (4 per cent) of the former, men erythema 
occurred it developed in about five or seven days, and endured from 
one to several weeks. Ninety-seven of the 210 patients (46 per cent) 
exhibited pigmentation as a result of J unit, 106 (50 per cent) with 
2 un 't and 109 (51 per cent) with § unit. Approximately 56 per cent 
of those with dark skin developed marked pigmentation, while about 
39 per cent of those with light skin developed pigmentation. It 
appeared about one week after treatment, disappearing usually in eight 
weeks. Pigmentation alone is not .considered to be injurious. The 
results were about the same with filtered and unfiltered radiation 
Because of these observations, supporting the well-known fact of con- 
siderable variation of susceptibility to Roentgen rays, the authors 
believe that the testing of a patient’s skin for toleration before institut- 
ing a course of treatment may possibly add an additional safety factor 
to the techniques. 
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Piacenta Previa: A Study of 165 Cases. -Brodhead and Langkock 
(, Smg Gynec. and Obst., 1927, 1, 39) review a study of the treatment 
of 165 cases at the Harlem Hospital. Of the 16o cases, 100 were 
marginal, 39 central, 20 lateral and 6 unknown. Version was done m 
106 cases, normal delivery in 28, breech extraction in 1/, Cesarean sec- 
tion in 9, forceps in 4 and craniotomy in 1. They agree that centra 
placenta previa in a primipara with an undilated cerox, section is 
advisable; but in multipart section is debatable. They beieie 
these cases should have the uterus and vagina tightly P ac c m , 
iodoform gauze. Blood transfusion is of the very greatest beneliL in 
this series there were 18 deaths, 3 of the women being admitte mori 
bund and 1 losing her life from tuberculosis; 110 babies were lost. 


Maternal Mortality in an Outdoor Clinic?— Bailey (Am. J. Obst. 
and Gynec., 1926, 12, SI 7) reviews 44SS cases delivered in the outdoor 
service of the Cornell Medical School. There was a total of 1- obste n- 
cal deaths — 1 in 374 cases, or 2.G7 per 1000 births. These statistics 
are lower than New York State statistics, and the author believes these 



OBSTETRICS 


437 


low figures are due to tlie transfer of the major operation cases to suit- 
able hospitals as early in the labor as the complications became evident 
and to the aseptic technique in the conduct of labor. 

Gastric Juice during Pregnancy. — Arzt {Am. J. Obst. and Gyncc., 
1926, 12, 879), of St. Louis, after studying a series of cases by fractional 
gastric analysis, concludes that the free IIC1 and total acid of the 
stomach contents are lower in pregnancy than in the nonpregnant and 
that dilute HC1 acid is indicated in preventing early nausea and vomit- 
ing of pregnancy. This deficiency, he thinks, is not due to an actual 
deficiency of secretion, but to the neutralization of the acid by alkaline 
salts regurgitated from the duodenum into the stomach. 


Ectopic Pregnancy. —Culbertson ( Illinois Med. J., 1926, 1, 487), in 
a recent paper based upon the study of 150 cases, state that 40 patients 
had no preceding amenorrhea. That is so common that now amenor- 
rhea is disregarded as an essential in the diagnosis of ectopic pregnancy. 
The question of external hemorrhage associated with the well-known 
decidual cast described in the textbooks is practically never seen. In 
the differential diagnosis the essayist has come to regard it in this way. 
If the patient has a mass in the pelvis he thinks of ectopic pregnancy; 
if she has a mass in the pelvis with moderate amenorrhea he makes a 
diagnosis of pelvic hematocele. 


The Diagnosis and Treatment o£ Pyelitis.— Eisendrath ( Illinois 
Med. J., 1926, 50, 493) advises the following treatment: (a) Give large 
quantities of fluid by mouth if possible, if not, by proctoclysis, hypo- 
dermoclysis or through use of the duodenal tube; (6) absolute rest; 
(c) administration of alkalies and acids alternately; ( d ) urinary anti- 
septics; (e) use of one or more inlaying ureteral catheters; (/) lavage of 
the renal pelvis. He also advises the following: Never wait too long 
for, operative intervention if the fever and other symptoms persist or 
increase in spite of medicinal treatment, and the use of the inlaying 
catheter or of pelvic lavage. 

The Safeties of Ethylene Anesthesia.— Guthrie {Surg., Gyncc. and 
Obst., 1926, 43, 703) writes that since 1923 Drs. Luckhardt and Carter 
have given the medical profession a new anesthetic, ethylene gas, after 
much experimental work. The reason for developing a new anesthesia 
is that all of the previous materials used had some serious objection 
to them, either they were objectionable to the patient or more or less 
dangerous in certain cases, complicated with pulmonary and gastro- 
intestinal complications. It was first used by Dean Lewis and W. E. 
Brown, who believed it safe and a satisfactory anesthetic. It is known 
to be a highly explosive gas and several instances occurred in which 
explosions took place from the static friction spark. The recent appli- 
ances for giving this gas have done away somewhat with the possibility 
°f ignition and explosion. The authors w r arn against the use of the 
cautery. The odor is sweet and often disagreeable. The advantages 
are enumerated, that it is easy to give and take, the rapidity of induc- 
tion, . the rapid return of consciousness and the absence of postoperative 
vomiting. Relaxation is easily obtained for the reduction of fractures 
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\and dislocations of the larger joints. The gas does not stimulate the 
respiratory center. The skin is closed; the patient’s color is good if 

An St ^ et ? C f ? r0 cPn r y glVen ' P x y£ en ma y be given and is a good 
rule, equivalent to 20 per cent, the average percentage of oxygen in 

t le air. The secretions are not excessive; the excitability usually seen 
m other anesthetics is usually absent. Ethylene is particularly recom- 
mended in poor surgical risks, such as cardiovascular, pulmonary or 
diabetic complications. In thyroid surgery it is especially recom- 
mended.. Those general surgeons who have boldly made use of this 
anesthetic in their work report favorably a great reduction in post- 
operative pulmonary and gastrointestinal complications, and in their 
general operative mortality. 
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Total versus Subtotal Hysterectomy for Fibroids.— The perennial 
operative question relative to the value or rather advisability of the 
total hysterectomy in the treatment of fibroids has been again brought 
forth by Graves (Am. J. Obst. and Gyncc., 1926, 12, 217), who takes 
the negative side of the question. He states that the mortality per- 
centage in supravaginal hysterectomies for fibroids is low and he feels 
certain that if he performed total hysterectomy as a routine, the num- 
ber of deaths would have considerably exceeded the incidence of can- 
cer in the cervical stump. The mortality percentage in supravaginal 
hysterectomy for all causes, though much higher than that for fibroids, 
is nevertheless satisfactorily low, considering the desperate character 
of many of the cases and in the more difficult cases total hysterectomy 
would often have subjected the patient to a risk greater than that of 
a later cancer of the stump. If total hysterectomy is to be employed 
as a routine for fibroids consistency demands that it he used, in all eases 
requiring hysterectomy, especially in pel id c inflammatory disease. He 
points out that a patient who dies from an operation is irrevocably dead, 
while one who survives the operation but later develops a cancer of 
the stump has a definite though small chance of being cured of cancer. 
However, when the condition of the cervix is in doubt total hysterect- 
omy is the operation of choice. Polak has been one of the most ardent 
champions of the total operation, and it is of interest to note that in 
discussing the above paper of the author he stated that lie lias modified 
his view of tin's subject. Although there is very little difference in 
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mortality in tlie two operations in his hands, the supravaginal opera- 
tion gives a smoother convalescence. He now does the complete opera- 
tion only in those cases where there is extensive disease of the cervix 
as a complicating factor. He is forced to conclude, however, that his 
results are better since becoming more conservative. 

Value of Blood Sedimentation Test. —On several previous occasions 
we have presented articles relating to the blood sedimentation test as 
a diagnostic and prognostic aid in pelvic inflammatory disease. At 
the meeting of the American Gynecological Society in May, 1926, the 
subject was thoroughly considered and on the whole received quite 
favorable comment. Baer and Reis {Am. J. Obst. and Gyncc., 1926, 
12, 740), who were among the first in this country to use the test in 
gynecology, come to the conclusion that the test is more useful than 
the temperature curve or the leukocyte count in determining the 
presence or absence of infection. They believe that a sedimentation 
time of more than two hours rules out infection in the existing pelvic ■ 
pathology.- The test is a further aid in determining the safe time for 
operation, sixty minutes being the lower limit of safety. As a prog- 
nostic index, they believe that the test is more delicate than either the 
leukocyte count or temperature curve. In recording their experiences 
with this test at the same meeting, Polar and Mazzola {Am. J. Obst. 
and Gyncc., 1926, 12, 700) state that it is well established that foci of 
infection may remain quiescent for weeks, months or years, only to 
undergo exacerbation after operation, when they may produce peritoni- 
tis, parametritis and blood stream infections. Apparently the bacteria 
are buried in the tissues and are surrounded by a limiting wall of con- 
nective tissue. Trauma produces dissemination. Heretofore, the clini- 
cal history and Simpson’s rule have been the only guides as to the safe 
time for operation, but the sedimentation test adds another safeguard, 
l'or example, in incomplete septic or potentially septic abortions appre- 
ciation of a rapid sedimentation time when associated with a normal 
temperature curve and a low leukocyte count, has saved a number of 
women from having their uteri curetted and Nature’s barriers broken 
down. They believe that its routine employment as a preoperative 
procedure in gynecologic cases will likewise safeguard the woman who 
is potentially infected or warn us of her infectivity when the local 
barriers are broken down. 

Effect of Oophorectomy on Metabolism.— According to Geist and 
Goldberger {Am. J. Obst. and Gyncc., 1926, 12, 206), there is very little 
known at the present time concerning the physiology of the ovary 
except in its relation to the generative function, and comparatively few 
studies have been undertaken to determine the effect on the general 
metabolism after bilateral oophorectomy. Most of these investigations 
nave been carried out on animals. They have attempted to study the 
P 'ccts of castration on the basal metabolism, weight and blood chem-. 
)str y» in order to determine if in human females living under normal 
conditions the removal of the gonads exerts any definable effect, also 
|° ascertain, if possible, whether the removal of the ovaries is followed 
by results of sufficient physiologic importance to make it advisable to. 
conserve them when technically possible. Summing up the results of 
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their investigations, it would seem that castration in women with pre- 
viously functioning ovaries does not result in a consistent variation of 
the basal metabolism or the body weight. There seems to be no defi- 
nite relationship between the variations in weight and basal metabolism. 
Likewise the blood chemistry and pressure remain uninfluenced. These 
results may be due to: (a) The_ inaccuracy of our present clinical 
methods of examination; ( b ) the influence of other important extra- 
neous factors; (c) the absence of any ovarian influence. The changes 
above mentioned are not of sufficient fundamental importance to 
warrant their being used as an argument for the conservation of the 
ovaries. 
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Concerning Radical Operation on the Internal Ear — in Diseases 
Secondary to Otitis Media.— From an experience with 117 cases, 
Lund ( Ugeslcr.f . Lager., 1926, 88, 654) advises that a lumbar puncture 
be performed in every case of acute destructive labyrinthitis. In the 
event that two cells per cubic millimeter are found in the spinal fluid, 
and there are no symptoms of meningeal irritation, lie believes that 
the lumbar puncture should be repeated in twenty-four hours. If 
there are more cells than two or if other symptoms are noted he thinks 
a radical operation should be done immediately. 

* . , i — 

Experiments with Tonsils. — Upon inoculating rabbits with fresh 
extracts of human tonsils and adenoids, Russ and Suchanek (II icn. 
klin. Wchnschr., 1926, 39, 883) found that a relatively small dose was 
fatal. Sublethal doses produced a leukopenia and thrombopenia which 
lasted for several hours, whereas extracts from lymph nodes and various 
viscera caused a leukocytosis. The only exception occurred when 
placental extracts were employed. In these instances the reactions 
simulated, to a degree, those seen from tonsillar extracts. 

Displacement Irrigation of Nasal Sinuses: A New Procedure in 
Diagnosis and Conservative Treatment. —As the irrigation of sphenoid 
and posterior ethmoid sinuses has been difficult by virtue of their posi- 
tions and the inaccessibility of their ostia, Proetz (Arch. Otolaryngol. 
1926, 4, 1) describes a simple method of introducing fluids into these 
sinuses without traumatizing them. The patient is placed in the supine 
position, with the head projecting beyond the top of a table or chair 
and extended until the tip of the chin and the external auditory meat! 
lie in the same vertical plane. The fluid to be introduced is allowed to 
flow through the nostrils from a syringe into the “V "-shaped pocket 
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between the junction of the face of the sphenoid with the cribriform 
plate of the ethmoid. By applying gentle suction (not more than 3 
pounds) intermittently to one nostril, the other being closed and the 
palate and tongue being held in the “I(” position to seal the pharynx, 
the air is withdrawn from the sinuses and tlie fluid replaces it. After 
about twelve alterations of the suction the sinuses usually are filled 
and the patient is returned to the erect position, tlie fluid remaining 
in situ for an indefinite period. The procedure can be employed as a 
diagnostic or therapeutic agent by the use of proper solutions. The 
author says that his method “ is not a substitute for surgical measures 
in those cases in which extensive permanent tissue changes have taken 
place, but may prevent such changes if instituted before they have 
occurred.” 


Clinical Observations on the Use of the Audiometer in Testing the 
Hearing.— It is well known that there are several methods of testing 
the hearing, such as tuning forks, watch, spoken voice and whisper. 
Recently an electrical instrument of precision has been devised to aid 
in giving more exact information relative to audition. Realizing the 
worth of this contrivance— the audiometer— Nemzer and Hays 
{Laryngoscope, 1926, 36, 565) regard as its greatest advantage the abso- 
lute quantitative analysis it affords, not only in noting whether treat- 
ment is beneficial or detrimental, but also in ascertaining if a gain in 
hearing is psychologic or real. After presenting and discussing the 
audiograms of representative types of deafness, the authors conclude 
from their investigations that the audiometer gives a rapid and accurate 
method for testing tlie hearing; that it shows in what part of the hearing 
apparatus the pathologic lesion is present; that it indicates when con- 
ductive and perceptive lesions are combined; that its greatest value 
lies in its ability to definitely tell whether an individual under treat- 
ment is receiving any benefit; that it permits of comparisons of hearing 
tests by different individuals. They feel, however, that the audiometer 
has one drawback — in children up to six or seven years it is not accurate 
and is more tedious in testing the hearing than other methods, because 
it serves as a toy and it is impossible to have them signal when the 
tones are no longer heard. It is a great help, on the other hand, in 
testing the hearing of children who are so-called deaf mutes. 

Phenobarbital in the Prophylaxis and Treatment of Acute Cocain 
Intoxications.— Since cocain is now used so generally in rhinologic prac- 
tice, many untoward reactions to this drug frequently occur, especially 
m those who exhibit an idiosyncrasy to it. This is particularly tlie 
case when the cocain is applied in the “flake” or powdered form, tlie 
resultant intoxication manifesting itself by loquacity, restlessness, 
tremor and palpitation, which may merge rapidly into a profound 
repression associated with cold clammy sweats, pallor, syncope and 
even death — tlie result of overstimulation of the cerebral cortex. 
Recently Tatum, Atkinson and Collins (J. Phami. and Expcr. 
iherap., 1925, 26, 325) have shown by animal experimentation that 
sodium barbital and paraldehyd increased tlie minimal lethal dose of 
cocain a ud also raised tlie tolerance when administered hypodermically. 
Employing these facts clinically, Guttman (Arch. Otolaryngol., 1926, 
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.4, 304) has given 3 gr. phenobarbital by mouth to patients thirty 
minutes before the topical application of cocain. From his observa- 
tions, although he states that the number of eases is small, the author 
believes that phenobarbital is a very valuable drug in the treatment of 
acute cocain poisoning and as a prophylactic in sensitive persons. He 
also says that its intravenous use, as suggested by other workers, in 
cases of severe intoxications or collapse due to cocain is indicated on a 
rational basis. More recently Leshure (J. Am. Med. Assn., 1927, 88, 
168) reported the use of diethylbarbituric acid (barbital) or its sodium 
salt (sodium barbital) before local anesthesia with cocain in 100 patients 
without any symptoms of cocain toxicosis. Sodium barbital is given 
by mouth in 6- to 12-gr. doses at least a half hour before applying the 
cocain. The. author says that "clinically, barbital alone appears to 
be as efficacious as when combined with paraldehyd, although for 
intravenous use the latter drug would be of considerable value.” 
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Nontuberculous Peribronchitis Simulating Occult Tuberculosis.— 
Meader (J. Am. Med. Assn., 1926, 87, 139) describes a mild, subacute, 
nontuberculous peribronchitis which may produce interference vitli 
the patient’s comfort and economic efficiency wholly out of proportion 
to the physical signs detectable on casual examination. The process 
primarily involves the peribronchial lymphatic system and the tracheo- 
bronchial and hilum lymph nodes with secondary involvement of the 
parenchyma. In the differentiation from occult tuberculosis lesions 
predominantly or wholly of the apexes have been regarded as proba i 
tuberculous and of the lower lobes as probably nontuberculous. ,c 
appearance of different age in different lesions, as emphasize! >\ 
Dunham, while presumptive evidence of tuberculosis may be seen in 
nontuberculous lesions. Calcification of lesions favors the diagnosis o 
tuberculosis. These, when evaluated in the light of trie whole chnic.i 
picture, represent safe roentgenologic criteria. Properly treated, t lese 
conditions are susceptible of marked relief; untreated, they tend to t ic 
development of more marked and serious involvement. 

The Retention of Vegetable Material in the Stomach.— B rian 
(J. Am. Med. Assn., 1926, 87, 397) states the retention of .vegetable- 
material in the stomach, except in cases of complete obstruction of the 
pylorus, is rare. The cases reported have all been compact masses of 
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vegetable matter and removed as sucb. Six were composed largely of 
persimmon, 1 entirely of pumpkin, and the others of various vegetable 
fibers. Two cases were complicated by gastric ulcers. In the other 
cases no organic lesions were demonstrable. In the case presented the 
retained matter was composed of celery fibers, prune and raisin skins 
and other cellulose material which could not be identified. The mass 
was soft and loose and had to be removed with a spoon and by sponges 
on a sponge stick. The man, aged fifty-five years, a native of India, 
three years before began to have abdominal distress, first after meals 
and later constantly. There was occasional vomiting. At the same 
time there was a dull pain in the epigastrium and across the abdomen. 
He had intermittent attacks of diarrhea. Roentgenoscopic examina- 
tion revealed an irregular network structure of alternating areas of 
opacities and nonopacities which could be changed by palpation. 
There was a six-hour and twenty-four-hour retention. A gastrotomy 
demonstrated retained foreign material. The patient had an associated 
diabetes. 


Roentgenologic Diagnosis of the Anatomopathologic Varieties of 
Pulmonary Tuberculosis. — Meier ( Fortschr . a. d. Geburtsh. u. d. Roent- 
genslrahlen, 1926, 34, 456) holds that it is possible with the Roent- 
gen ray to determine with accuracy the anatomopathologic char- 
acter of tuberculosis in about 75 per cent of the cases; that distinc- 
tion between predominantly productive, indurative or exudative 
varieties is feasible; that, although many cases are of the mixed 
forms, these also can be recognized roentgenologically. In the 
Roentgen picture the productive (nodular proliferative) nodule-form- 
ing variety appears as irregularly shaped shadows, some of which 
are elongated, others rounded, often bordered in rosette fashion and 
discrete, but more or less grouped. The center of a single area shows 
its induration or caseation by an increased density, so that each focus 
has a light areola. These areas are easily distinguishable, as a rule, 
from hematogenous miliary tubercles, which are usually all round but 
of varying sizes. The areas of exudative-lobular-lobar tuberculosis 
produce, larger shadows. These also are irregularly bordered, have a 
spot of increased density (caseation) and a gradual peripheral clearing 
which often overlaps a neighboring focus. Thus the picture of the 
exudative form has an indefinite washy appearance. The exudative 
foci are distinguishable from the productive by their size, although 
exudate may be imitated by the hyperemia about a productive focus. 
The indurative or cirrhotic form is characterized by: (1) Healing 
processes in productive or exudative areas; (2) atelectasis and collapse 
of surrounding lung tissues; (3) vicarious emphysema in the vicinity of 
indurated and atelectatic sections of the lung. Thus the picture of 
me indurative form has an extraordinarily variegated aspect with small 
and large diffusely bordered shadow's surrounding denser areas. These 
latter correspond usually to hyalinized scar tissue and fibrous streaks. 
Ihe fleck-like shadow's in the vicinity of the indurated areas are due to 
atelectasis and collapse of adjacent lung tissue. Vicarious emphysema 
produces clear spots. Heart and large vessels are often displaced by 
sent contraction. All three forms may be complicated by cavities. 
The cavity of the productive form has smooth w r alls w'hich are sharply 
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delineated. The cavity of the exudative form is irregularlv sinned 
with clear areas and marked densities. The cavity of fhe induS 
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The Vascular Mechanism of the Spleen. —In his recent work on the 
spleen, Robinson (Am. J. Path., 1926, 2, 341) has brought much to 
light concerning the minute structure of the spleen, the distribution of 
its arteries, their relation to the pulp and the bloodflow through the 
spleen. Following death or extirpation, the spleen immediately con- 
tracts. The spleen, a highly vascular organism whose chief function 
appears to do with blood purification and conversion of hemoglobin, 
is a lobular structure divided by trabecuJre, consisting of muscle, 
elastic and connective tissue. The interlobar veins are closely asso- 
ciated with the trabecula:, while the arteries occupy a more central 
portion of the lobule. The pulp in stereoscopic view consists of a 
delicate network of starlike cells having long, irregular, protoplasmic 
processes running in all directions, uniting one cell with another, form- 
ing a spongy structure with pulp spaces. The same cells form a cover- 
ing for the trabeculae and larger bloodvessels. These cells arc phago- 
cytic for colloids and belong to the reticuloendothelial system. It was 
demonstrated that the capsule and trabecula:, besides acting as a sup- 
porting framework, in a large measure control the flow of blood through 
the pulp spaces by their contraction and relaxation. The arteries arc 
short and stouter than the veins, and after penetrating the Malpighian 
corpuscles appear to end abruptly in globoid masses of cells— the 
ellipsoids. The ellipsoids are pear shaped and are distributed uni- 
formly throughout the pulp. The arterioles enter at tire blunt end 
and the exit is at the small end. The cells making up the ellipsoid 
are closely packed about the capillary which remains quite patent. 
These cells are of the same type as the pulp cells. The intercellular 
spaces communicate freely with the adjacent pulp spaces. The ter- 
minations of the arterioles appear to blend with the walls of the pulp, 
but in most cases the end capillary terminates in an amptillarv dilata- 
tion with openings into the surrounding pulp spaces and making the 
ampulla really an exaggerated pulp space. Coursing through the pulp 
are the large venous sinuses closely associated with the trabecula:. 
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The finer venous branches form a. free network of anastomosing chan- 
nels intimately associated with pulp and ellipsoids. Their walls are 
incomplete, being made up of parallel rows of elongated endothelial cell 
loosely bound together by protoplasmic processes of the neighboring 
pulp cells, and leaving open slitlike spaces in their walls. Hence we 
have in the spleen an open circulation, the blood passing from the 
arterioles to the ampulla? or exaggerated pulp space into pulp spaces 
proper and from here into venous channels. 


Epidemiology of Scarlatinal Throat Infection Sine Exanthemata. — 
The occurrence of pharyngitis in persons with Streptococcus scarlatina? 
in their throats but who develop no skin rash has been previously 
reported by Stevens and Dochez. Certain problems arising from 
these findings have been further studied by the same authors (./. Am. 
Med. Assn., 1926, 87, 2137), using family group cases of infection to 
obviate difficultie s in e pidemiology. Three such case groups were care- 
fully followed in which thdre occurred scarlet fever in one member of 
the group and acute angina, pharyngitis or sore throat among other 
members. The identity of the streptococci isolated from the cases in 
each group was determined by agglutination and agglutinin absorption. 
Complete absorption did not occur with the serums and strains of 
different groups. Two cases of scarlatinal angina occurred in persons 
with faintly positive Dick tests, although, as a rule, those not showing 
a rash are those with negative skin reactions. One patient with a 
previous history of scarlet fever developed a throat infection with 
Streptococcus scarlatince. It was also clearly shown that the same 
strain of Streptococcus scarlatince may cause clinical scarlet fever or 
scarlatina sine exanthemata and that the antitoxin is an efficient 
therapeutic remedy for both. 

Streptococci from the Feces —Enterococcus. —Since the time of Escli- 
erich (1886), but particularly after the work of Thiercelin (1899), the 
streptococci of the intestinal tract have been interesting and confusing. 
Until recent years the term enterococcus (Thiercelin) has been found 
almost exclusively in the French literature (enterocoque). The work 
of Schonfeld ( Ccntralbl . f. Baktcriol., 1926, 99, 388), Meyer and 
Schonfeld (Ccntralbl. f. Baktcriol., 1926, 99, 402) and Meyer ( Ccntralbl . 
f. Baktcriol., 1926, 99, 416) was undertaken in the attempt to find 
more precise points differentiating the enterococcus from other strep- 
tococci, particularly the Streptococcus viridans (Schottmiiller). The 
characters given for the diagnosis of enterococcus are: (1) Resistance 
to 20 per cent bile; (2) fermentation of the glucoside esculin. The 
characters almost always found are: (a) Heat resistance (60° C. for 
fifteen minutes or more); (b) fermentation of mannit; (c) diffuse growth 
m bouillon; ( d ) oval or lancet forms of diplococci. The Streptococcus 
viridans (practically all from the oral cavity) is sensitive to heat, 
usually also to bile, fails as a rule to ferment esculin and mannit, gen- 
erally gives a granular growth in bouillon and shows round cocci in 
the chains. The enterococcus, as a rule, grows on blood agar as gray- 
white colonies, with a variable amount of green color in the medium. 
However, Meyer (p. 416) reported nine strains of hemolytic enterococci 
from about 300 carefully studied strains of enterococci. The Strep- 



446 


PROGRESS OF MEDICAL SCIENCE 


tococcus viridans almost always grows as green colonies with greening 
of the medium. The attempts to differentiate enterococcus from the 
milk streptococci (Streptococcus lactis) did not give such clean-cut 
group characters, and the conclusion is drawn that these streptococci 
do not belong to a uniform group. They strongly opposed calling the 
enterococcus a lactic-acid streptococcus. Meyer considers the entero- 
coccus an important cause of infections about the gall bladder, appen- 
dix, kidney and about the bowel. It is to be recalled that the Strepto- 
coccus f recalls of English and American literature probably belongs to 
the enterococcus group, but that “enterococcus” includes other strep- 
tococci which have not been grouped under Streptococcus frecalis. 
Gundel ( Centralbl . f. Bakteriol., 1926, 99, 469) discussed the etiologic 
importance of “enterococci” in bladder and kidney disease and the 
relation of “enterococci” to the lactic-acid streptococci. He did not 
believe it possible to separate the “enterococci” from the lactic-acid 
streptococci of the oral cavity, intestinal and urinary tracts. He did 
not, however, use the same criteria as Meyer and Schonfeld did for 
differentiation. He nevertheless recommended using the term entero- 
coccus for these cocci found in diseased conditions, because it is estab- 
lished in international literature. 


HYGIENE AND PUBLIC HEALTH 


UNDER THE CHARGE OF 

MILTON J. ROSENAU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 
BOSTON, MASSACHUSETTS, 

AND 

GEORGE W. McCOY, 'M.D., 

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SERVICE, 
WASHINGTON, D. C. 


The Relative Incidence of Typhoid Fever in Towns, Cities and 
Country Districts of a Southern State. — Leach and 1 L^xci ( h * 
Health Rcpts., 1926, 41, 705) report that the lowest incidence of typhoid 
in Alabama is in the country', the next lowest in the larger ci les an 
the highest in small towns. One hundred and sixteen towns, v ary i g 
in population from 500 to 2500, constituting 7 per cent of the total 
population, furnished 2S per cent of all cases of typhoid fe\er. 1 
facts point to the localities in which improvement can be expecte an 
where effort must be expended. 


A Further Study of Butter, Fresh Beef and Yeast as PeUagra Preven- 
tives, with Consideration of the Relation of Factor P-P of PeUagra 
(and Black Tongue of Dogs) to Vitamin B. — Goldberger, TV heeler 
ancKRoGEits {Pub. Health Rcpts., 1926, 41, 297) present the following 
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summary and conclusions'. (1) Previous trial's of butter in. a daily 
quantity of about 140 gm. (5 oz.), using a Georgia product, bad practi- 
cally invariably failed to prevent recurrence of pellagra. Further trials 
with a Vermont product proved no more favorable than those with the 
Georgia butter; butter would seem to be poor, or lacking, in the pella- 
gra-preventive factor or factors. (2) The pellagra-preventive action 
of a daily allowance of 200 gm. (7 oz.) of fresh meat in the form of 
lean beef was tested and found capable of completely preventing the 
disease, thiis proving that fresh beef contains the pellagra-preventive 
factor or factors; the beef-supplemented diet, though adequate for 
pellagra prevention, was, during about half of the period of study, 
slightly deficient in the beriberi vitamin. _ (3) The pellagra-preventive 
action of a dried yeast extract was tested in a daily quantity of 15 gm. 
(| oz.), and found efficient in preventing the disease; the yeast-extract- 
supplemented diet was adequate to prevent pellagra, but, during a 
part of the period of observation, was slightly deficient in the beriberi 
.vitamin. (4) The results of the studies presented are believed to 
strengthen the interpretation of those previously reported, namely, 
that in the prevention and presumably causation of pellagra there is 
concerned a heretofore unrecognized or not fully appreciated dietary 
essential (factor P-P), and to indicate the probability that this may 
play the sole essential role in relation to the disease. (5) A statement 
of a preliminary character is made of some of the results of an experi- 
mental study of black tongue, and it is briefly pointed out that the 
substances that have been found to possess black-tongue-preventive 
potency have, when tried in pellagra, been found efficient preventives 
of the human disease and that those that had failed in pellagra, or were 
of low pellagra-preventive potency, when tried in black tongue have 
failed, or were feeble, as preventives of the canine disease. The work- 
ing hypothesis has, therefore, been adopted that black tongue of dogs 
is the analogue of pellagra in man, and thus that factor P-P is con- 
cerned in the prevention and causation of both black tongue and 
pellagra. (6) The relation of the factor P-P to “water-soluble B” is 
considered and evidence is cited showing: (a) That the antineuritic 
factor (vitamin B scnsu stricto) is distinct from the factor P-P and 
does not in itself suffice for the growth of the rat; ( b ) that if the term 
“wader-soluble B” includes, as some investigators have suggested, in 
addition to the antineuritic factor a so-called growth-promoting essen- 
tial (possibly identical with Wildier’s bios), this, like the antineuritic 
factor, is either inactivated by autoclaving, or does not suffice by itself 
for the growth of the rat; (c) that factor P-P or some associated, and, 
in yeast, like P-P , thermostable factor (possibly the so-called growth- 
promoting factor) distinct from the antineuritic vitamin, though not 
sufficing in itself for the growth of the rat, is, in combination with the 
antineuritic, essential for growth in rats. (7) Whether factor P-P is 
ns at present seems most probable, identical with the so-called growth- 
promoting essential heretofore included (with the antineuritic) in the 
term water-soluble vitamin B,” or whether these are distinct further 
investigation must determine. - ’ 


PeS 6 L iqo r G 0 S 41 Pr Q^ m ^5 T ?? ed Stat f s '~ D ™ Y (**«&. Hcalti 
ncpis., lJ~o, 41, 923) notes that leprosy has existed in the Unitec 
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States for many years. The Gulf States constitute the most import- 
ant focus as the disease spreads readily there. The number of lepers 

mi th r«° U ,x tly , 1S Sal ^ t0 be > conservatively stated, as about 1200. 
llie difficulty of securing accurate data is pointed out. The difficulty 
in establishing a national home for lepers, and even a state home is 
considered. The national institution at Carville, La., is described, 
and the procedures with respect to admission and discharge are briefly 
discussed. 


On the Control of Heart Disease in Childhood. — Lowenfeld (Brit. 
Med. J., 1926, p. S17) states that the problem of cardiac disease in 
the young is one of the most serious issues presented to practical medi- 
cine today. According to one estimate, the onset of two-thirds of 
adult cardiac morbidity occurs during the period from five to fifteen 
years of age. Carditis in childhood is for all purposes a rheumatic 
manifestation, and in practice the control of heart disease in childhood 
means the control of the rheumatic child. Rheumatism is an exceed- 
ingly long-drawn out chronic infection which in all its forms should 
be considered as passing through three stages, the acute, the convales- 
cent and the quiescent. The incidence of carditis can be diminished 
apparently by efficient handling of rheumatism in the acute stage. 
Only 24 per cent of those treated in hospitals for the first attack of 
acute rheumatism subsequently developed carditis, but heart disease 
developed in S8 per cent of those who were treated at home. By the 
establishment of clinics, the incidence of carditis can be reduced to a 
minimum. Clinics would serve as an instrument of research for increas- 
ing knowledge of the heart of the child and its response to rheumatic 
toxin. Records could be correlated and valuable light could be thrown 
on the nature of the disease. 


The Administrative Control of Measles.— Godfrey (Am. J. Pub. 
Health, 1926," 16, 571) suggests a method of control based upon the fact 
that approximately 70 per cent of all measles cases occur in children 
under three years of age, whereas the population at this age amounts 
to but 6 per cent of the total. Present methods of attempting to 
prevent all cases of measles could be abandoned and all efforts be 
concentrated to prevent as many cases as possible in children under 
three years. A study of New York State (1915-1924) shows 595,234 
cases of measles and S036 deaths. In places of 50,000 to 200,000 popu- 
lation 18 per cent of the cases and 83 per cent of the deaths occurred 
in children under three years of age, as compared with 11 per cent 
of the cases and 61 per cent of the deaths in villages of less than -oOO 
people. In places of less than 200,000 population 35,930 cases v ere 
reported among children under three years. Of these, 1441 died— a 
fatality rate of 4 per cent. The disease is very apt to prove fatal to 
children under three years of age, therefore it is desirable to prevent 
the disease in children of this age group. This can be accomplished 
by intensive education of the parents of small children. Measles 
epidemics can be predicted with a fair degree of certainty by studying 
past records of the community and noting the usual interval between 
outbreaks. Nearly 00 per cent of the children under three years of 
age could be traced by referring to birth certificates. At the approach 
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of an epidemic the parents of these children could be warned of the 
danger of this disease. Health officers could instruct parents in the 
initial symptoms, and the need of reporting all cases and the necessity 
of good care, maintain a supply of convalescent serum or provide a 
physician to administer parental blood when needed. Each case would 
need the personal supervision of the public-health nurse to. discover 
contacts and early cases. These should be passively immunized with 
either serum or parental blood. 

This proposed method might be more laborious than those now m 
use, but it would provide a means of preventing deaths by keeping at 
the lowest possible minimum, the number of cases in children under 
three years of age and in older children in delicate health and by seeing 
that no child suffers from ignorant neglect. 


PHYSIOLOGY 

PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF JANUARY 17, 1927 


Penetration o£ HCN through Living Membranes. — F. J. Brinley 
(from the Laboratory of Zoology, University of Pennsylvania) . Recent 
work by Osterhout shows that HaS and CO2 enter cells as undissociated 
molecules, and not as ions. As HCN is also a weak acid, it was thought 
advisable to study the effect of pH upon the passage of HCN through 
living membranes. The membrane used was frog skin. An artificial 
cell, constructed by stretching the skin over the open end of a hard glass 
tube was used. The inside of the cell was filled with a borax buffer, 
and the cell was then placed in a solution of HCN in a borax buffer. 
The cell was tightly stoppered and placed in a water bath for one 
hour, at which time equilibrium was reached. Samples from the 
inside and outside of the cell were titrated with fiftieth-normal AgNCR. 
Experiments using different internal and external pH values were con- 
ducted. Results indicate that more HCN enters the cell when external 
pn was acid than when alkaline and that the penetration curve approxi- 
mates that of the dissociation curve. HCN seems to enter largely as 
undissociated molecules rather than as ions. Varying internal pH did 
not. affect the penetration of HCN. 

Further experiments show that temperature and concentration affect 
the rate of entrance as well as the total amount of cyanid within the 
cell at equilibrium. 


Microinjection Studies of Capillary Permeability: The Passage of 
Dyes m Relation to Capillary Pressure and Dilatation. -E. M Landis 
(from the Department of Physiology, Medical School, University of 
Pennsylvania). In the study of capillary permeability it has been 
frequently found that a dye intravenously injected passes more rapidly 
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nto iissue areas in which an active hyperemia has been induced. In 
vie* of the nse of capillary pressure found on direct measurement to 
occur m the hyperemia. produced by heat and by urethane (Am. J. 
Physiol, 19-6, 75 548), it seemed possible that pressure changes might 
be an important factor m determining the rapidity of filtration of a 
dye solution through the capillary endothelium. The experiments 
described were undertaken in order to find- whether the passage of 
certain dyes was related primarily to capillary pressure as would be 
expected from the Starling hypothesis (J. Physiol, 1896, 19, 312) or 
to the degree of capillary dilatation as suggested by Krogh (Anatom/ 
and Physiology of tho-Capillarics, Yale University Press, 1922). 

By the use of the microinjection technique previously described in 
detail, a series of perfusions of single capillaries was performed, using 
the vessels of the frog’s mesentery. A fine micropipette, having a 
diameter at the tip between 4 to 8 g, and filled with dye solution, was 
introduced into the lumen of a capillary. The pressure on the dye in 
the pipette was raised until it balanced the capillary pressure, which 
was recorded. A slow flow of the dye solution was maintained by 
raising the pressure in the micropipette 2 to 3 cm. above the observed 
capillary pressure. The time for a barely visible amount of dye to 
appear outside the capillary wall was taken, followed by a second 
pressure determination and the measurement of the diameter of the 
perfused vessel. 

Using an 0.015 molar solution of toluidin blue in Ringer’s fluid, 116 
capillaries with diameters between 11 and 37 y were thus perfused at 


pressure ranging from 5 to 30 cm. water. The results were grouped 
according to: (1) The diameter of the perfused vessel; (2) the pressure 
at which the perfusion was carried out. With increase of capillary 
diameter, the average time for visible passage of the dye remained 
practically the same, ranging between one and eight-tenths to two and 
three-tenths minutes. Prom these observations it seems that there is 
no measurable increase in permeability occurring with dilatation of the 
capillary. The same experiments grouped according to the level of 
capillary pressure at which the perfusion was carried out indicate the 
influence which this factor has upon the rate of filtration. Thus it 
required five minutes’ perfusion for visible passage at 10 cm. pressure, 
one and five-tenths minutes at 15 cm. and from one-tenth to two-tenths 


minutes at a pressure of 25 cm. 

Vital red HR, toluidin blue, trypan blue and brilliant vital red, each 
in 0.005 molar solution, were similarly injected into.a series of capillaries. 
Each dye showed the same relation between rapidity of passage and 
capillary pressure, while increase of capillary diameter appeared to 
have little or no influence. The dyes tested appear to vary in the facd- 
itv with which they pass through the capillary wall. I bus vital red 
HR is visible outside the capillary within six to ten seconds, even at 
pressures below 10 cm. Toluidin blue appears within a fivc-mmutc 
period at S to 10 cm., trypan blue at 12 to 13 cm. and brilliant vital 
red at 14 to 16 cm. Their passage is delayed by the addition of gelatin 
to the dye solution and is accelerated by any injury of the endothelium. 
These and similar observations suggest that the differences in these 
dyes in relation to the capillary wall arc fundamentally dependent 
upon osmotic factors. 
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From, these experiments it appears that increased capillary diameter 
has little or no effect upon the permeability of the capillary wall to these 
dyes. The relation between rate of passage and pressure, however, 
indicates the importance of changes in filtration pressure in studies 
of capillary permeability. 

On the Intravascular Phagocytosis of Erythrocytes. E. R. Clark 
and E. L. Clark (from the Laboratory of Anatomy, Medical Depart- 
ment, University of Pennsylvania). In previous studies on living cells 
in the transparent tails of amphibian larvae, phagocytosis of extravascu- 
lar erythrocytes by pigmented mononuclear wandering cells (macro- 
phages) was studied, and it was found that no phagocytosis occurs until 
the erythrocytes have been at least fifteen hours outside the capillaries. 
It appeared evident that the normal erythrocyte is not susceptible to 
phagocytosis, but must first undergo some change. 

In the present study phagocytosis of erythrocytes by the same type 
of cell inside the capillary was observed. The phenomenon was seen 
most strikingly in a tadpole which developed a condition in which about 
4 per cent of the circulating erythrocytes showed, for a day or two, 
some visible change such as abnormal shape or deepened color. The 
macrophages wandering in the tissues were seen to collect around non- 
circulating capillaries in which were abnormal erythrocytes, to pass 
through the wall into the capillaries and to ingest the abnormal cells, 
usually remaining inside the capillary, but sometimes emigrating again. 
Furthermore, in one instance in which a macrophage was observed 
moving along the inner wall of a capillary, through which blood was 
circulating, it was seen that all normal appearing erythrocytes moved 
past the macrophage without the slightest tendency to adhere, but 
that every abnormal erythrocyte showed a decided stickiness toward 
the macrophage. Soon several such cells remained adherent to the 
macrophage, the circulation was blocked and the macrophage phago- 
cytized the cells which adhered to it. Later the same performance 
was repeated. 

It is evident that infray ascular as well as exfravascular phagocytosis 
of erythrocytes occurs, and that the susceptibility to phagocytosis is 
associated with a change in the erythrocyte which makes it sticky 
toward the macrophage. 

In this as in previous studies, there was not the slightest indication 
of the transformation of endothelial cells into wandering cells. 


Data on the Surface Composition of Cells Obtained by a Method 
Depending on Surface Tension. -S. Mudd and E. B. H. Mum? (from 
the Henry Phipps Institute of the University of Pennsylvania). The 
technique of a new method for the direct study of cell surfaces and 
some preliminary results have already been published (J. Exver Med 
I 33 ’, 047 " nd I®*. «!. ,127; Pm. Sac. Expcr. Biol, and Med.’, 
1.1 Jb, 23, o69). The cells are observed under a dark-field microscope 
m the boundary surface between oil and aqueous salt solution. The 
cells may pass into the oil, into the saline, or may remain stable in the 
boundary surface. From their behavior conclusions may be drawn 
regarding the composition of the cell surface. 

The heads of spermatozoa are extremely stable in the oil-saline 
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boundary surface. N either heating, digestion with CaCJ, or NaCl or 
sensitization with spennagglutinating rabbit serum appreciably alters 

of nudeoprote'n Perm k Cads ar6 knmvn to be composed almost wholly 

Ordinary bacteria behave much like spermatozoa. Acid-fast bac- 
teria, however, pass spontaneously from the boundary surface into 
the oil, thus indicating the abundant presence in their surfaces of Iipin 
material. Freund (Am. Rev. Tub ere., 1925, 12, 124) has shown that 
the eataphoretic behavior of acid-fast bacteria resembles that of pro- 
tein-coated particles. Undoubtedly, therefore, acid-fast bacteria have 
complex surfaces. 

Sensitization with serum changes the acid-fast bacterial surface to 
one resembling protein in its behavior in the boundary plane. The 
sensitization is serologically specific. It is due to a deposit of the 
serum antibodies on the bacterial surface. The surface alteration may 
be reversed by treatment of the sensitized bacteria with alkali. 

The acid-fast bacteria may be “defatted” by alcohol extraction. 
They then behave in the boundary surface like ordinary bacteria, not 
like acid-fast bacteria. Nevertheless, they retain their acid-fast stain- 
ing properties. Acid fastness cannot, therefore, be due to an imperme- 
able lipoid capsule, as Ehrlich supposed. 

The surfaces of normal and sensitized blood cells have similarly been 
studied. 


CORRECTION. 

In E. A. Graham’s article on “New Developments in our Knowledge of the 
Gall Bladder" in the November. 1926, number of this Journal on the third line 
of page 641 the word “muscle" should be inserted after the word "bladder" to 
read, “We believe that the chief function of the gall bladder muscle is to maintain 
tonus and to prevent over distension.” 


Notice to Contributors. — Manuscripts intended for publication in the American 
Journal of the Medical Sciences, and correspondence, should be sent to the 
Editor, Dr. Edward B. ICrumbhaar, Philadelphia General Hospital, 34th Strcot 
below Pine, Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should be 
double spaced with liberal margins. Illustrations accompanying articles should be 
numbered and have captions bearing corresponding numbers. For identification 
they should also have the author’s name written on tho margin. The recommen- 
dations of the American Medical Association Style Book should be followed. It is 
important that references should be at the end of tho article and should be complete, 
that is, author’s name, title of article, journal, year, volume (in Arabic numbers) 
and page (beginning and ending). 

Two hundred and fifty reprints are furnished gratis; additional reprints may le 
had in multiples of 250 at the expense of the author. They should be asked for 
when the galley proofs are returned. 

Contributions in a foreign language, if found desirable for the Journal will bo 
translated nt its expense. 
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“ Bausch & Lomb" is another way of 
saying Qualitt when referring to optical 
instruments. With 75 years of successful 
experience behind them, it is natural that 
Bausch & Lomb should produce precision 
instruments which are standards of com- 
parison. When asking for the best instru- 
ment of the type you need, call it by its 
full name — for example, the Bausch & 
Lomb Biological Colorimeter. 


The Biological Colorimeter 

A typical Bausch & Lomb instrument with such char- 
acteristic refinements as the vanishing dividing line 
of compound prism at photometric balance, optically 
inactive cup bottoms, and a removable, dust-proof 
prism housing. 

The scale on Model. 2300 (illustrated) is magnified 
on a rotary drum so that each 1 /jo mm of movement 
is as easily read as a one mm space on an ordinary 
scale. 

Send for Colorimeter Catalog today 

BAUSCH & LOMB COMPANY 
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Does not Ferment in 
the Stomach 


For years, we have supplied medicinal brewers’ yeast and concentrate 
to universities, colleges, experiment stations and the U. S. Public Health 
Service, for studies in nutrition and for clinical practice. 

Brewers' Yeast-Harris is a dry granular powder. It can be shipped or 
stored in all climates, at all seasons of the year. It keeps indefinitely, in a 
dry place, at room temperature. 


The U. S. Public Health Service has recently announced the 
improvement and cures of 26 cases of pellagra in the Georgia 
State Sanitarium, with the addition of Brewers’ Yeast-Harris to 
the diet. 


Dr. Geo. R. Cowgill, Yale Univ., has shown 
improvement in appetite, when small amounts 
of Yeast Vitamine-Harris are fed. 

Yeast Vitamine-Harris Tablets are indicated 
in convalescence or typical anorexia. 

Lactation is stimulated and milk secretion 
increased by feeding liberal amounts of 
Yeast Vitamine-Harris Tablets, according to 
report of Dr. Barnett Sure, Univ. of Ark. 


H. J. Gerstenberger, Lakeside Hospital 
Cleveland, Ohio, reported a scries of cases 
of Herpetic Stomatitis and Herpes Labialis, 
cured with addition of Yeast Vitamine- 
Harris Tablets to the regular diet. 

Goldberger and Tanner, U. S. P. H. Service, 
reported cures of black tongue in dogs, when 
fed Brewers' Yeast-Harris (medicinal). 


The Connecticut Experiment Station and U. S. P. H. Service 
have shown the superiority of brewers' yeast over bakers yeast, 
as a source of Vitamine-B and as a cure for specific disease. 


Sample bottle of yeast or Yeast Vitamins Tablets 
To physicians only, $ 1.00 each 
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Knox Sparkling Gelatine in 

the baby’s milk formula stops 
colic, regurgitation, and other 
digestion ailments - medical 
practice has proved it— our 
laboratory reports give auth- 
oritative information 


B EGINNING with the findings of such 
eminent authorities as Jacobi, Herter, 
Alexander, Ruhrah and. Friedenwald — and 
continuing with exhaustive research in the 
Mellon Institute of Pittsburgh — it has been 
proved that 1% of pure unflavored gelatine 
added to milk will largely prevent colic, regur- 
gitation, diarrhea and malnutrition. Further- 
more, the gelatine-milk mixture yields about 
23% per cent increased nourishment. 

Physicians everywhere are finding 
ihis method highly successful : — 

Soak tor about ten minutes, one level tablespoonful of 
Knox Sparkling Gelatine in one-half cup of cold milk 
taken from the baby’ f .. ■ bile soaking; 

then place the cup in . " ■ ■ ■. ■ -. ■ ■ ■ ■. ; until gela- 
tine is fully dissolved; ■■■;■.' ■ ■ : gelatine to 

the nuart of cold milk or regular formula. 

From rat r material to finished product Knoz Spar- 
kling Gelatine is constantly under chemical and bac- 
teriological control, and is never touched by hand while 
in process of manufacture . » 

Write for our medical reports and booklets, 
discussing malnutrition, infant feeding, liquid 
and soft diets, and other phases in gelatine’s 
value to medicine. 

KNOX GELATINE LABORATORIES 
450 Knox Are., Johnstown, N. Y. 
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The “heart” of 
the La mp — 
THE BURNER 


| HE most importantsingle 
-L member of the quartz mer- 
cury arc lamp is its burner. 
If the burner is well con- 
structed effective radiation 
naturally follows. If the bur- 
ner is deficient, no intensity 
of rays can be expected. 


As a result of the care exer- 
cised in the manufacture of 
Hanovia burners, the entire 
process of which is super- 
vised here at our own plant, 
they have become world- 
famous for potency and long 
burning life. 

Both these qualities are the 
direct outcome of the unique 
construction of Hanovia 
burners. They are of the en- 
tire quartz mercury anode 
type. 

For over twenty years, all 
Hanovia burners have been 
constructed at the Hanovia 
plant. Never has this ira- 

E ortantphaseofmanufacmre 
een entrusted to any other 
organization. 


A service which is distinc- 
tive with Hanovia is the 
repairing and exchanging of 
worn out or injured burners 
at a very nominal cost. A 
Hanovia burner with a 
Hanovia lamp is the perfect 
unit for effective ultraviolet 
radiation. 


HANOVIA 
C hemical 
& Mfg. Co. 



Suggested Technique for the Treatment of ANEMIA: 
With the Alpine Sun Lamp administer first or second degree 
erythema, or tonic dosage, over entire body. Care should be 
used to limit initial radiations to mild reaction, avoiding 
intense erythema. 

ANEMIA is another condition so frequently 
demanding the attention of the physician. 
Ultraviolet light, in conjunction with the usual 
hygienic measures is a very resultful method of 
treating Anemia. 

General body radiations with the Alpine Sun 
Lamp rapidly raise the iron content of the blood to 
normal, increase the appetite and general vitality. 
For Anemia and' related systemic conditions, the 
Alpine Sun Lamp is universally employed. 

HANOVIA CHEMICAL & MFG. CO. 

Chestnut St. & N.J. R. R . Are., Newark, N.J. 

Branch Offrus: 

30 Church Sc.. New York Gry 
30 N. Michigan Ave., Chicago 
220 Phelan Bldg., San Francisco 


HANOVIA CHEMICAL & MFG. CO., Chestnut St. & N.J.R.R. Ave., Newark, N.J. 
Gentlemen : — Kindly send me the available literature on the application of quartz light 
therapy to Anemia and related systemic conditions. 


D-. 


Street 


Prevention 

wisely follows 
relief 

It’s one thing to relieve constipation — quite another 
to prevent its recurrence. ALL -BRAN does both. 
Eaten regularly, it performs a double service — thereby 
making for lasting relief. 

Only an ALL-BRAN product could do the work of 
Kellogg’s ALL -BRAN. Doctors know they can rely 
upon it to accomplish definite results, because it is 
1 00% bran. Results a part-bran product could hardly 
hope to achieve. 

When bran is indicated recommend ALL -BRAN. 
Its a prescription patients enjoy. Delicious served as 
a breakfast cereal — or it may be used in many kinds 
of cooking. 

Made by Kellogg in Battle Creek. Sold by all grocers. 
Served everywhere. 




CARDIAC IRREGULARITIES 

SHOWN BY 

The “Hindle” Electrocardiograph 
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LEAD III 

The electrocardiogram, however, reveals Defective Intraventricular Conduction— 
usually associated with Myocardial Damage. 

It is now generally conceded that electrocardiography furnishes definite and indisput- 
able evidence of structural heart muscle defect impossible of determination b> an> other 
method of examination, and is accordingly indispensable to complete clinical diagnosis 
heart cases. 

In the cases recorded in the above electrocardiograms, ordinary clinical diagnosis 
showed simply an enlarged heart with Rate and Rhythm Regular. 

The “HINDLE” ELECTROCARDIOGRAM with over 4G0 installations 
is the STANDARD of this country 

May ire send you list No. 180 -AT 
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METAPHEN 

S 

A Mercurial Germicide and Antiseptic of 
Unusual Power and Cleanliness 


IRA C. BROWN , Medical Director Seattle {Wash.) Public 
Schools, wrote in CLINICAL MEDICINE, March , 1925. 

“ That METAPHEN is as much a specific in pre- 
venting the common cold as quinine in the cure of 
Malaria. 

“ That as a cure for the Common Cold, together 
with CALCIDIN, it has in our hands proven more 
efficacious than any other combination of drugs, short- 
ening the attack by several days. As a preventative 
for middle ear involvement, when used as here indicated, 
its value seems proven.” 


Ask for reprint of Dr. Broivn’s paper; also 
one by Sullivan on the Treatment and Prevention 
of Colds with METAPHEN 


SAMPLE ON REQUEST 


THE DERMATOLOGICAL RESEARCH LABORATORIES 

PHILADELPHIA, PA. 

THE ABBOTT LABORATORIES 

NORTH CHICAGO, ILL. 


NEW YORK 


SAN FRANCISCO 


LOS ANGELES 


SEATTLE 


TORONTO 





ADRENALIN, 


[EPINEPHRINE, P. D. & CO.] 


The STANDARD 


JL 



i/jl drenalin was discovered by Parke, Davis & Com- 
pany in 1900, through the work of Jokichi Takamine. The 
. standard of potency was established by processes, now 
universally accepted, which were originally devised in our 
■ laboratories. A combination of physiological and chemical 
methods of assay serves to distinguish Adrenalin Chloride 
Solution, P. D. &Co., from suprarenal preparations contain- 
ing appreciable quantities of low potency dextrorotatory 
epinephrine. 

The experience gained by an intimate study, for over a 
quarter or a century, of the aifficulties involved in the manu- 
' facture and stabilizing of a reliable solution of the pure 
; principle of the suprarenal gland, has given us an advantage 
over all other manufacturers of a similar product, natural 
or synthetic. 

Many physicians who are aware of this fact insis t on get- 
ting Parke, Davis & Company’s Adrenalin Chloride Solu- 
tion, and although the word ‘‘Adrenalin" is sufficient to 
identify the P. D. & Co. product, they frequently append 
the letters “P. D. & Co. to the word "Adrenalin, ’ in 
order to impress the idea upon those who fill the order that 
only the genuine will be accepted. 

A new edition of our booklet ' ‘Adrenalin in Medicine will be gladly sent 
to any physician on request. 


Parke, Davis & Company 

DETROIT, MICHIGAN 


AOSSNALW CMIOJLTDE lOUHTOS* HAS ftZZN 'ACGZTTZD TO*. ItfCXATrO'I 1*1 7H* V.V.T. tT TITS 
COUNCIL ON MtAXMACT AND CUZUiSTXT Or THE AULJtiCAN UIDJZ At AMOttATTON 



INFECTIONS OF THE URINARY TRACT 

Quickly Respond to Treatment with 

CAPROKOL, (HEXYLRESORCINOL, S & D) 

This remarkable substance not only possesses approximately 45 times the 
germicidal power of phenol, but is non-toxic in therapeutic doses. 

Clinical reports by Roy B. Henline, Austin Wood, William J. Scott, 
Damon A. Brown, Veader Leonard and others definitely establish the thera- 
peutic value of this product as an efficient internal urinary germicide. 

Complete bibliography and literature descriptive of the scientific and clin- 
ical phases of CAPROKOL, (Hexylresoreinol, S & D) will be sent upon request. 

FOR ADULTS: — Soluble Elastic Capsules CAPROKOL, (Hexylresoreinol, S & D). 

Supplied in prescription boxes of 100 Capsules. 

FOR CHILDREN: — Solution CAPROKOL, (Hexylresoreinol, S & D). 

Supplied in four-ounce prescription bottles. 

NOTE: — Diuretic drugs including Sodium Bicarbonate and large quan- 
tities of fluids should not be employed during treatment with CAPROKOL, 
(Hexylresoreinol, S & D). 


SHARP & DOHME 

BALTIMORE 


New York Chicago New Orleans 6t. Louis Atlanta Philadelphia Kansas City San Franoisoo Boston 


.VVAV.V.V. 

Competent 
Clinical Observers 

agree that the tendency to acidosis 
in Influenza and Pneumonia Is very 
high. Meet this by prescribing 
Kalak Water in sufficient amounts 
to keep the urine always neutral. 

Kalak Water Company 

6 Church St. New York City 
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LOESERS IN TRAVENOUS SOLUTIONS 

*— CERTIFIED ■ 


GLUCOSE INTRAVENOUSLY 


Loeser’s Intravenous Solution of Glucose 


A standardized, sterile, stable 50% solution of glucose 
of neutral reaction, in 20 c. c. and 50 c. c. hermetically 
sealed ampoules. Free from preservatives. 


Complete descriptive literature and the 
Journal of Intravenous Therapy will 
be sent to physicians on request, 


LOESER LABORATORY 


[NEW YORK INTRAVENOUS LABORATORY) 

New Location: 22 WEST 26th STREET NEW YORK, N. Y. 


Convalescence 


In the return to health after 
illness, the body needs most of 
all the stimulation of cellular 
function and the upbuilding of 
tissue. 


11 




SMITH, KLINE 
& FRENCH CO. 


205-115 27. Sih Street 
Philadelphia, Pa. 


is especially valuable in convalescence. 
It supplies calcium '{and! phosphorus 
and through its strychnine stimulates 
the nutrition of all organs. j 


Established 1841 

Manufacturers of 
Elkav’s Food 
F.rhay'e Suxiphm 


It acts also as a stomachic bitter, .in- 
creasing the appetite and improving 
digestion. 
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T HE make-up of a remedy is essentially 
important, and the rational composition 
and character of Agarol give it a particular 
appeal to physicians of experience. 

But it is what this preparation actually does 
when used in practice that tells its true worth. 
For instance, of 400 cases of chronic constipa- 
tion treated in a New York hospital with 
Agarol, not only was every case markedly re- 
lieved, but — and this 'is the significant fact — 
a large percentage had their intestinal functions 
re'established in from, two to four weeks ! 


You can obtain the same results with Agarol 
in your daily work. 


AGAROL, the original 
Mineral Oil — Agar-Agar 
Emulsion, has these special 
■ advantages: 

Perfect emulsification; 
stability; pleasant taste 
without artificial flavoring. 



Freedom from sugar, al- 
kalies and alcohol; no 
contraindications; no oil 
leakage. 

No griping or pain; no 
nausea or gastric distur- 
bances; not habit forming. 




A LIBERAL SUPPLY FOR TESTING! FREE TO PHYSICIANS 


WILLIAM R. WARNER & CO., INC. 

Manufacturing Pharmaceutists since 1856 
113-123 WEST 18th STREET 


NEW YORK CITY 




*J$n Invitation to ‘Physicians 

Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for those 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is made 
to physicians for regular medical examination or treatment. Special rates for treatment and 
medical attention are also granted dependent members of the physician's family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
of the current " MEDICAL BULLETIN," and announcements of clinics, will be sent free upon 
request. 

The Battle Creek Sanitarium Room 221 Battle Creek, Michigan 
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Kres-Lumin docs not | J I 


Unlike the opiates 
Kres-Lumin docs not 
disturb the stomach 
or cause constipation, 
headache or mental 
dulncss 

Supplied 
In 8 o;. bottles 


An agreeable fluid preparation com- 
bining the expectorant properties of 
Calcium Cresolsulphonates with the 
sedative and antispasmodic effects of 
Luminal (1/16 gr. to teaspoonful). 


WlNTHROP CHEMICAL Co., Inc. 117 Hudson SL, New York, N. Y. 
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MADE IN 


U.S.A. 


“The purest lactose 
obtainable was used 

(C12H22O11.H2O, Pfanstiehl )” 

T HIS quotation strikingly indicates the absolute 
dependence placed in our products by the 
medical profession. It is taken from Dr. Howard 
D. Haskins’ article ( American Journal of the Medi- 
cal Sciences, August, 1926) which presents the full 
technic, calculation, reagents, etc., required for the 
author’s modification of the Shaffer-Hartman 
method of lactose estimation in milk and urine. 

Dr. Haskins presents in the article a new and com- 
plete table which gives a direct reading of the per- 
centage of sugar corresponding to the cubic centi- 
meter of the special sodium thiosulphate solution 
used for titration. He shows that lactose of milk or 
urine can be estimated easily and accurately with 
the same reagents and technic as for the estima- 
tion of glucose in blood and urine. 

SPECIAL CHEMICALS COMPANY 

Waukegan, Illinois 
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AN ORIGINAL ZINC CHLORIDE PREPARATION’' 


AN ETHICAL FORMULA 


IliS 


m 











OF PROVEN MERIT 



SAMPLES ON REQUEST 
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KNOWN BY PHYSICIANS 
USED THE WORLD OVER 
LIKED BY THOSE WHO USE IT 


CELESTINS 

VICHY 


THE NATURAL ALKALINE MINERAL WATER 
FROM THE WORLD FAMOUS SPRING 
THE PROPERTY OF THE FRENCH REPUBLIC 
BOTTLED UNDER SUPERVISION OF THE STATE 
USED IN MANY INSTITUTIONS AND HOSPITALS 


SOLD BY DRUGGISTS 

AVAILABLE AT HOTELS, CLUBS AND RESTAURANTS 


PNEUMO-THORAX! 

. < . Dr. Chas. E. Woodiug’s 

■» Artificial Pneumo-Thorax 
Apparatus 

r ,/ \ * Suggated bgDr.C.E. Wooding, 

, • • \ ■ ri - (jA Cincinnati, Ohio 

~ J E • : i A new nnd greatly simplified form 

-03 • . of Pneumo - Thorax Apparatus 

», which is meeting with great favor. 

'> B fny| qBK Tho heavy leather caso has com- 

'• ■» ‘ 8 Ijl: 8 | ■ ^B partments for all the equipment, 

F-.— 1 fT- jj which consists of tho Apparatus 

• 1 » . i; 3 itself, three bottles, Floyd Needle, 

\ .**' !j Anaesthesia Needle, nnd a 10 ce. 

\ t BK !■; fl Syringo. This is on ideal portablo 

'< fi equipment. It is light, compact, 

f I ■ • ! >; |t quietly assembled and cnsilyun- 

r . eft® . lUi' jPlJ-* Wi derstood.At the same timo it is an 

.r. [j Hr .rut •AM instrument of precision — nbso- 

ik’-J-'Cii lutely dependable.. Let us send 

„ ■ " ... . ;; r' you a detailed description and the 

'•'•V' - ■ ' - , ■ ■ - '■ 1 technique for its use. 

The Max Wocher & Son Company 

Surgical Instruments and Supplies 
29-31 West Sixth Street Cincinnati, Ohio 
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Disintegration in 15 Seconds 


Pyramidon 

Repeated tests have shown that The Dependable 
Original PYRAMIDON. tablet disintegrates in 
15 seconds. Such rapid disintegration explains, in 
part, the prompt efficacy of Pyramidon. 

Indications: Headache, neuralgia, dysmenorrhea, 
myalgia, and the pams and aches of colds, etc. 

For prompt analgesic results specify The De-bend 
able Original PYRAMIDON. ^ 


Hemoglobinometer 
Dare Aluminum | 


Blood is examined undi- 

fromVi, Complete operation 
rom the puncturing of patient’s finger f®. 

Hematology and Clinical Du, ”noS.°° 

Ricker 

Coagulometer 

KIMUSSEU. 

. ■ boggs pattern 

- I accurate and 

- . “TiMT- A quickest method f or 
^ aetenninbg coagu- 

; ' N |N® 

V " 4 •- ? or saI e by all 

U ..I it ..j£gP» Su PPly Houses 

B r n/e fo r descriptive 

p. circulars 

>«» 5^™ COMP^ 

Philadelphia 






In Sickness— or in Health 

Horlick’s the Original 

Malted Milk 


^ORLICK- 

1“ 1 THE OPlCtr 1 

Imaged 



f 'Delicious ■ — 
Nourishing — 
Easily ^Digested 

For more than a 
third of a century, 
Horlick’s Malted Milk 
has been the standard 
of purity and food 
value among 
physicians, 
nurses and 
dietitians. 

Write for f ree samples 
ana literature. 


1 IT i. j , Prescribe the Ordinal 

Horilefe s Malted Milk Corporati 

— HACINE, Wisccue,.. P ° ratl< 


A NEW CLASSIC ' p hoe h ber y 


GOITER 


AND OTHER DISEASES OF 
THE THYROID GLAND 


By ARNOLD S. JACKSON, M.D. 

MADISON, Wisconsin 


QUARTO, CLOTH, 415 PAGES, 175 ILLUSTRATIONS .... $10.00 net 

According to the Canadian Journal of Medicine and Surgery: “This volume contains one of the most com- 
plete expositions of the many aspects of goiter that can be found in the ■ literature." The Wisconsin Medical 
Journal says:.“This book is a splendid condse presentation of the subject. Illustrations are plentiful and' to 
the point,” Northwest SMcdicinc admits that “No book has yet come to our notice that so dearly, so simply 
and so completely describes and discriminates so predsely between the various types of goiter. 1 ’ 


So confident are the publishers that all who see the book will concur in the above statements that they will 
be glad to send it on approval for five days to anyone filling in the blank below. 


new Monographs 

SURGERY OF NEOPLASTIC DISEASES BY ELECTROTHERMIC METHODS 

By GEORGE A. WYETH, m.d.. New York. With Foreword by Howard A. Kuit, m.d.. Baltimore. 

8vo, Cloth, 314 Pages, 137 Illustrations . . . £7.50 nee 

LOCAL ANESTHESIA IN OTOLARYNGOLOGY AND RHINOLOGY 

_By JAMES JOSEPH KING, m.d., Assistant Surgeon in Otology, New York Eye and Ear Infirmary, With Supplement on 
THE TOXIC EFFECTS'OF LOCAL ANESTHETICS, containing the complete Reports of the various Committees of the 
American Medical Association. Edited by Emu Mattr, m.d.. with Preface by Robert A. Hatcher, m.d. 

8vo, Cloth, 2x7 Pages, 21 Illustrations, and a Folded Table in pocket of binding . . . £5.00 nrt 

SCOLIOSIS. ROTARY LATERAL CURVATURE OF THE SPINE 

By SAMUEL KLEINBERG. m.d.. Assistant Surgeon, N. Y. Hospital for Ruptured and Crippled. 

8vo, Cloth, 327 Pages, 140 Illustrations $6 00 net 

PNEUMOCONIOSIS [SILICOSIS], A Roentgenological Study with Notes on Pathology. 

By HENRY K. PANCOAST. m.d., Prof, of Roentgenology, and EUGENE P. PENDERGRASS, K.D.,A«ocljte in Roentgen- 
ology, University of Pennaylvania. 8vo, Cloth, 202 Pages, with 23 Illustrations. .... $4.00 r.ct 

PAUL B ' HOEBER ' EE ' PUBLISHERS - 76 FIFTH AVE 'N ' Y* 

Publishers of77ieAmericttnIoumaIo/RoentcenoIoDfiUbjdium Therapy. The Atnericttn/ovmtdo/Swxesy, Annals o/MedtealHiirory.rte. 


ORDER BLANK 


PAUL B. HOEBER, Inc., Publishers 
76 Fifth Avenue, New York City 


Please #end me on approval for 5 day* Jacxjon’j GOITER 


Street City State. - 


m 


Our complete catalogue will be #<rnr eo you upon retpteir 
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Emulsion 

A SIMPLE demonstration shows 
the Physician at once why 
Petrolagar is preferable as an in- 
testinal lubricant. 

Mix equal parts of Petrolagar and 
water in a tube or glass. 

In another tube or glass, try to 
mix equal parts of plain 
mineral oil and water! ^ 


„ -i 
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The emulsification of mineral 
oil increase* the efficiency as an 
intestinal lubricant— mixes in- 
timately with intestinal content, 
and the tendency to leakage is 
lessened. 


pj: 




The Moist Fecal Mass 

The object of all internal lubrication is to pro- 
cure a soft, moist, easily moved mass. 

The present trend toward an emulsion as an 
intestinal lubricant is but natural. The ability 
of an emulsion to mix intimately ivith the in- 
testinal content can be easily demonstrated. 

The oil in die emulsion is split up into millions 
of small globules, so small that they permeate 
the substance of the feces. 

It does not coat the food with a film of oil, 
which may retard the digestive processes. 
Neither does it coat the hard-packed stool with 
a film of oil. 

The decrease in the tendency to leakage with 
Petrolagar is evidence of better lubrication. 


Write for clinical trial specimens of 
Petrolagar and copy of interesting 
treatise on constipation entitled 
“Habit Time” 


Deshell Laboratories, Inc. 

536 Lake Shore Drive 
CHICAGO 




Practical Helps for the Physician 


Pernicious Anemia 

By FRANK A. EVANS, M.D., Pittsburgh, Pa. 

A clear clinical picture presenting the most modern knowledge of this baffling disease. 
A book written essentially for the practicing physician. 

: Cloth bound Price, $2.50 Btbliography 


Insulin: Its Use in the Treatment of Diabetes 

By W. R. CAMPBELL and J. J. R. MC LEOD, University of Toronto 

A concise, authentic monograph on'insulin by men associated with its development. Chapters 
on diagnosis, diet, general rules for diabetics and a chapter on food recipes. Indispensable lor 
the physician. 

Illustrated Price, $4.00 Index Bibliography 


Light and Health 

By M. LUCKIESH and A. J. PACINI 

A complete picture of the effects of light, natural and artificial, on human health and person- 
ality. Founded on well established data and written in simple, understandable terms. 

Illustrated Price, $5.00 Indexed 

Immunity in Natural Infectious Diseases 

By F. d’HERELLE, Formerly of the Pasteur Institute, Paris 

The author, who startled medical science by his announcement of discovery of the bacterio- 
phage, bases his studies upon natural infections rather than upon infections produced artificially 
by inoculation. A book likely to give the reader a new concept of immunity. 

Cloth hound Price, $5.00 6x9 


Immunity in Syphilis 

By ALAN M. CHESNEY, M.D., Johns Hopkins Hospital 

A new and convenient compilation of existing data on immunity in syphilis. Arranged with 
the needs of the general physician in mind. 

Cloth bound Price, $2.50 Index 


Serum Diagnosis of Syphilis by Precipitation 

By R. L. KAHN, Immunologist, Michigan Board of Health 

Complete information regarding the new Kahn test for syphilis which is rapidly growing in 
favor. Detailed procedure and data which enables the physician to make the test and interpret- 
results himself. The one complete work on this subject. 

Illustrated Price, $3.00 237 pages Bibliography 

Outlines of Common Skin Diseases 


„ By T. CASPAR GILCHRIST, M.D. 

Clinical Professor of Dermatology, Johns Hopkins Medical School . , 

. A little manual on the commoner forms of skin diseases met with in general practice. Arranged 

for ready reference with descriptions of diseases, classifications and hints on treatment. 

Cloth bound Pocket Size Price, $1.50 Illustrated 


Send for Descriptive Indexed Catalog 


THE WILLIAMS AND WILKINS COMPANY 

Publishers of Scientific Books and Periodicals 
BALTIMORE, U. S. A. 
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Analysis which Physicians Demand 

berore they can prescribe, is printed on each box of 


IISTE 


RS Dietetic 

FLOUR 


The analysis and composition of LISTERS prepared casein DIETETIC FLOUR never vary— 
always the same proportions of carefully blended alimentary caseins, combined with the proper 
leavening agents. 

STRICTLY STARCH-FREE FOODS, which are adaptable to either a carbohydrate-free 
or a carbohydrate-restricted diet are easily made in the hospital or home by following simple 
recipes which are furnished. 

AVERAGE ANALYSIS OF LISTERS FLOUR 

PER CENT PER CENT 

Moisture 10.9 Protein 69.9 

Ash 5.3 Starch 0.0 

Fat ' 0.7 Sugar 0.0 

Leavening, Fibre, Etc. ... - 13.0 


Large carton FLOUR ( SO boxes), S4.8S- 


-Small carton FLOUR (IS boxes), S2.76 


Wc will send you the names of the nearest LISTER DEPOTS or you may order direct.- 

LISTER BROS., INC., 405 Lexington Ave., New York, N. Y. 


A Manual of Materia Medica 

I N the tenth decennial revision of the United States Pharmacopoeia, among many other changes, 
there were forty pharmacopoeial articles added, one hundred and ninety-one deleted and 
forty-seven official titles changed. On account of these extensive changes, the author has con- 
densed, rearranged and practically rewritten this Manual. 

The text is so arranged and condensed that all articles of the U. S. P. might be lectured upon 
by the teacher, and studied by the student within the hours devoted to the subject during the 
college year. 

In Fart I a limited number of pages are devoted to Posology, Methods of Administering Drugs, 
Common Incompatibilities, Weights and Measures and the Latin Language as applied to in- 
scription Writing. Fart II discusses Inorganic Articles of the Pharmacopoeia arranged in clo.ci} 
allied groups. Part III includes all Organic Official Substances arranged according to their 
most common uses. 

The author assumes that it is of little value for medical students to know the botanical origins 
or the minute structure of roots, leaves, etc., or to know the methods of manufacturing chemicals, 
but he believes it to be of prime importance for them to know Latin and English n. ‘ 
synonyms, the general appearances and characters of drugs and remedies, important con i i -> 
percentage strengths of heroic remedies, compositions of the compound galenical p p. > 

common incompatibilities, methods of administering and doses of nll_ pharmacopoeicn £-• 
These things the author has emphasized in the text. Physiological action and therapeu - > 
subjects taught in the later years, have been touched upon briefly to lighten the text ana g. 
the student’s interest. 

By E. QUIN THORNTON, M.D., Assistant Professor of Materia Medica, Jefferson Medical 
College. Octavo, SS4 pares. Cloth, S4-OQ, net. 

S. Washington Square Lea & Febiger 
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TUBERCULOSIS 

Bacteriology, Pathology and Laboratory Diagnosis 

With Sections on Immunology, Epidemiology, Prophylaxis and 
, Experimental Therapy 


By EDWARD R. BALDWIN, M.D. 

Director of the Trudeau Foundation 

S. A. PETROFF, PH.D. and LEROY U. GARDNER, M.D. 

Bacteriologist and Director of Trudeau Sana- Pathologist and Director of Saranac Laboratory 
torium Research and Clinical Laboratory for the Study of Tuberculosis 

Octavo, 312 pages, with 82 engravings and I colored plates. Cloth, SI. 50, net 

T HIS volume describes the results of the authors’ own study and experience. Most of the 
technical methods described have been fully tried both in the Saranac and the Trudeau 
Sanatorium Laboratories, which are jointly operated by the Trudeau Foundation as teaching 
and research institutions in addition to their functions as clinical laboratories. New methods, 
many original with the authors, are given in detail. 

The growth of sanatoria for the care of tuberculosis and the extensive laboratory work 
demanded by the refinements of diagnosis and experimental work seem to call for a special 
manual to serve the particular needs of laboratory investigators and technicians in such insti- 
tutions and of teachers and students of the disease. This avoids the necessity of searching 
numerous manuals of bacteriology for the selection of the most approved methods for tech- 
nicians. Everything is given here between one set of covers. 

Chapters on experimental pathology, predisposition, infection, immunology, epidemiology, 
prophylaxis and experimental therapy have been included because of the need felt for a students' 
text-book. A special chapter is devoted to tuberculin, with a list of the different forms of this 
agent. The illustrations are almost entirely original. 


INTESTINAL TUBERCULOSIS 

Its Importance, Diagnosis and Treatment 

By LAWRASON BROWN, M.D.. and HOMER 
L. SAMPSON 

The Trudeau Sanatorium, Saranac Lake, 
New York 

Octavo, SO/, i>agcs, with 112 engravings 
Cloth, S4.00, net 

This volume is well-nigh a necessity to every 
Tuberculosis worker and every Roengenologisl. 
To every practitioner it will bring new light, 
and help, on a condition of vital importance. 
A new method is described, in fact a revolu- 
tionary change in the diagnosis of intestinal 
tuberculosis. Unquestionably, this is one of 
the best clinical contributions that so far has 
come from this world-famous tuberculosis 
center. 


In Preparation 


DIAGNOSIS OF PULMONARY 
TUBERCULOSIS 

By LAWRASON BROWN, M.D., FRED H. 
HEISE, M.D., S. A. PETROFF. Ph.D., 
and HOMER L. SAMPSON 

TREATMENT and PROGNOSIS of 
PULMONARY TUBERCULOSIS 

By LAWRASON BROWN, M.D.. FRED H. 
HEISE, M.D,, S. A. PETROFF, Ph.D., 
and HOMER L. SAMPSON 


ARTIFICIAL PNEUMOTHORAX 

By Physicians of Saranac Lake 

Edited by J. N. HAYES, M.D., E. N. 
PACKARD, M.D., and S. F. 
BLANCHETT, M.D. 


S. Washington Square LEA ® FEBIGER 
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The Clinical Interpretation of 

The Wassermann Reaction Blood Chemistry 

THE most important function of the Tl/TICROCHEMICAL methods, in the 
practitioner at large is that of diag- -HJ- last f CT - years, have become an 
nostician. . Since^ syphilis is the ever- indispensable part of modern practice, 
present diagnostic possibility, it follows Heretofore, however, works on blood 
that the Wassermann Test is one of the chemistry have been concerned chiefly 
most frequently applied of all clinical with methods and technic, have been 
laboratory procedures. More and more it mitten from the standpoint of the labora- 
is being employed as a matter of routine, tory worker. For the average physician, 
Unfortunately it is perhaps more fre- however, this is a drawback, as he gen- 
quently applied than wisely interpreted, erally has the actual tests done by a 
Erroneous ideas as to its specificity, sig- laboratory. What he wants, and what 
nificance, etc., are widespread, while this book is the first to give him, is a 
many of the more recent studies upon broad survey of all such tests and their 
which are based the newer estimations of clinical indications, applications and 
this test have appeared in the specialized deductions. Dr. Kildufi'e here gives a 
journals or texts and thus escaped the clear idea as to the value of each method 
practitioner’s attention. in various conditions, thus enabling the 

physician to check up and properly intcr- 
TTENCE this work has been prepared pre t the laboratory report and coordinate 
for that vast group of practitioners it with his own clinical findings, 
for whom the Wassermann test must 

stand or fall as a means of diagnosis. It is T3HYSICIANS must have this knowl- 
a clear and lucid presentation and greatly edge, as it is impossible, for example, to 
simplifies .the whole procedure from the understand thoroughly the clinical status 
proper collections of specimens, the choice of the nephritides or to supervise intelli- 
of serologist, the details of technic, etc., gently the treatment of diabetes without 
to its proper clinical application and inter- resort to chemical blood determinations, 
pretation, not only as a diagnostic method The information is here presented in corn- 
but also as a guide to the progress of pact form with the clinician s viewpoint 
treatment. Brief and compact, the book emphasized throughout. There arc also 
nevertheless covers all that is necessary included valuable chapters on Dietetic 
and will be of real sendee to many prac- Management of Metabolic Corn ltions, 
titioners in the elucidation of every-day Calculation of Diabetic Diets, Acu osis 
problems. and Insulin Treatment. 

ISmo, 203 pages. Cloth, $2.60, net . 12mo, 1SG pages. Cloth, $2.60, net. 

By ROBERT A. ICILDUFEE, A.M., M-D. 

Director, Laboratories, Atlantic City Hospital; City V ' '■ _ V City, X. 3., 

Formerly Director. Laboratories, Pittsburgh ii . ' : ■ 

Washington Square LEA & FEBIGER 
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»r«E»Y OSLER’S (3d) EDITION 

MODERN MEDICINE 


EDITED BY 

THOMAS McCRAE, M.D. 

Professor ot Medicine, JeSerson Medical College; Physician to Jefferson and Pennsylvania 

Hospitals, Philadelphia. 


Six Octavo Volumes, totaling about 5 bOO pages , illustrated. 

Desk Index volume free. Cloth, $9.00 net, per volume. 

T HERE has been but one OSLER in this century. This encyclopedic 
set, justly called the most famous work on practice ever published, is the 
product of his brain. It is written upon the plan laid down by him. . His 
unequaled position in medicine, and the universally high regard in which he 
was held, enabled him to obtain the help of the very best minds in the profes- 
sion the entire world over. The result is that Modern Medicine is unique in its 
commanding position. Indeed, it has been said that “In scientific and practical- 
value these volumes have never been equaled in the medical literature of any language. 

Always Dr. OSLER emphasized the importance of keeping the general practi- 
tioner in mind in the preparation of the articles. The endeavor throughout is 
to make the work useful to the man in general practice, to make it the most 
comprehensive and thoroughly practical treatise in existence. The practitioner 
wishes concise, essential and absolutely authoritative information regarding 
every disease which he may be called upon to treat. 

In the twelve years that have elapsed since the first volume of the second 
edition appeared many changes have occurred in our knowledge of disease. 
New diseases have come into prominence, such as Botulism and Epidemic Encephalitis. The 
discovery of the etiological agent or further study as to the cause has altered many points in 
the control and treatment of some diseases, as Scarlet Fever and Bronchial Asthma. The 
Diaphragm is allotted a special section. The increase in our knowledge of the function of the 
digestive tract have given us new points of approach in the study of its disturbance, as, 
for example, the studies in liver function and biliary drainage. The section on the Diseases 
of the Esophagus is contributed by men who have observed visually their field of work. In 
this region advance in technic of examination has led to much additional knowledge, as it has 
in many other instances. A new therapeutic aid, Insulin , has been discovered. Even in such 
a long-studied disease as Tuberculosis the story is not ended and, especially as regards etiology, 
new news have to be considered. The discussion of the Pathology of Tuberculosis by Dr. A. K 
Krause tsa departure from the traditional method. In no subject is it more difficult for thegeneral 
reader to keep up with the times than in the discussions of the problems of Metabolism. The 
special workers in this field study their complicated problems and curves with ease, but for many 
it is not easy to follow, and Dr. DuBois has discussed this subject in a clear and comprehensive 
manner. 

Send for Descriptive Announcement and Terms 


S. Washington Square LEA & FEBIGER PHILADELPHIA 
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INDEX TO ADVERTISERS 

TO OUR SUBSCRIBERS— The firms listed below merit your full confidence, nil 
are recognized leaders in their fields. Their advertisements keep down our sub- 
scription price to you. Will you kindly mention The Journal when writing 
them? Thank you. 


Apparatus and Instruments 

(Colorimeters, Ha ema cytometers, Hcmogloblnometers, 
Microscopes, Sterilizers, Bacteriological Supplies, etc.) 


Bausch & Lomb Co 21 

Hynson, Westcott & Dunning 20 

Rieker Instrument Co 35 

Max Wocher & Son Company 34 

Binders, Supporters, etc. 
Katherine L. Storm, M.D 21 


Basal Metabolism Apparatus 


Warren E. Collins 3d Cover 

Toledo Technical Appliance Co 3 


Blood Pressure Apparatus 


W. A. Baum & Co 13 

Becton, Dickinson & Co 44 

Taylor Instrument Cos 4 


Biologicals, Drugs and Pharmaceutical 

Abbott Laboratories 27 

Arlington Chemical Co 15 

E. BUhuber, Inc 14 

Calco Chemical Co 5 

G. W. Carnrick Co 11 

Ciba Co 4th Cover 

Deshell Laboratories Insert 

Fairchild Bros. & Foster 5 

E. Fougera & Co 18 

Hoffmann-LaRoche Chem. Works 7 

Hynson, Westcott & Dunning 20 

Johnson & Johnson 20 

Lavoris Chemical Co 33 

Lederle Antitoxin Laboratories ... 2d Cover 

Eli Lilly & Co 1 

Loeser’s Intravenous Laboratory 30 

Mallinckrodt Chemical Co 6 

Merck & Co 16 

H. A. Metz Laboratories 35 

H. K. Mulford Co 18 

Parke, Davis & Co 28 

Prophylacto Mfg. Co 3 

Riedel & Co 12 

Sobering & Glatz, Inc 19 

Sharp & Dohme 29 

F. A. Upsher Smith 21 

Smith, Kline & French 30 

Special Chemicals Co 33 

E. R. Squibb & Sons. 9 

Standard Oil Co 8 

Wm. R. Warner Co 31 

Winthrop Chemical Co 32 


Electrical Diagnostic Instruments 
Electro Surgical Instrument Co 15 


Ele ctro cardiographs 


Cambridge Instr. Co 22 

Victor X-ray Corp 17 


Foods, Beverages, etc. 


Borcherdt Malt Extract Co 3d Cover 

Celestins Vichy 34 

The Fleischmann Co 2 

Harris Laboratories 22 

Horlick’s Malted Milk Co 35 

Kalak Water Co 29 

Kellogg Co 25 

Knox Gelatin Laboratories 23 

Lister Bros 38 

Mellin’s Food Co 4th Cover 


Acidophilus Milk 


Cheplin Biological Laboratories 10 

Heliotherapy Equipment 

Hanovia Chem. & Mfg. Co 24 

McIntosh Elec. Corp 3 

Victor X-ray Corp 17 


Malt Sugar 

Borcherdt Malt Extract Co 3d Cover 

Resorts and Hotels 

Battle Creek Sanitarium 32 

Chalfonte-Haddon Hall 

Soap 

Palmolive Co 


Syringes, Needles and Thermometers 

Becton, Dickinson & Co 44 

Taylor Instrument Cos 4 

High Frequency, X-Ray Apparatus, Films, etc. 

Eastman Kodak Co 43 

KeUy-Koett Co 16 

McIntosh Elec. Corp 6 

Victor X-ray Corp ■“ 


Miscellaneous 

Paul B. Hocber 

Lea & Febiger 

Williams & Wilkins 


30 
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Orthopedic 

Photography 

Before, during and after orthopedic measures, 
photography makes possible scientifically ac- 
curate case records. Photographs, in addition, 
are easily and correctly understood and inter- 
preted. 

The Eastman Clinical Camera takes still 
pictures on 5 x 7 film or plates with no com- 
plicated procedure. The Cine-Kodak, Model A, 
with similar ease takes motion pictures on 
1 6 mm. Safety Film. One supplements the 
.other. Ask the Eastman Demonstrator to ex- 
plain the, use of these equipments. 


No orthopedic clinic is complete with- 
out adequate photographic equipment 


Medical Division 


Eastman Kodak Company 

ivision ^ ~ ■ 

Rochester, N. Y. 
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c Made For the Profession 

SYRINGES and NEEDLES for all 
REQUIREMENTS 



Genuine When Marked “ B“D” 

The LUER B-D SYRINGE and YALE QUALITY NEEDLE always fit. 
Syringes are designed to give the utmost convenience and security to the 
Doctor and Needles arc of the best high carbon steel and rust resisting gold, 
nickeloid and platinum-iridium. 

You will find our pocket catalogue and special pamphlet on Standard Syringes 
and Needles used in the fields of Clinical Medicine, Surgery, Gynecology, 
Urology', Syphilology, Pediatrics, Hematology', Ophthalmology' and Otology', 
a valuable reference in purchasing through your Dealer. 

Please send me special pamphlets on Luer Syringes and Needles 

Becton, Dickinson & Co. 

RUTHERFORD. N. J. 

Makers of Genuine Luer Syringes, Yale Quality Needles, B-D Thermometers, 
Ace Bandages, Asepto Syringes ; Sphygmomanometers and Spinal Manometers 


-M 


Jovn. M*d. Set. 



The Management of an Infant’s Diet 






Mellin’s Food— A Milk Modifier 

Constipation 

.. It is common observance among physicians who use Mellin’s Foocl as 
a modifier of milk for infant feeding that their baby patients are seldom 
troubled with constipation, and if this annoying symptom docs occasionally 
appear it is'easily corrected by increasing the amount of Mellin s food m 

the daily mixture or by some other, slight readjustment of the formula. 

Some fault in the arrangement of the food formula is practically always 
the cause of constipation, so it seems logical to overcome the difficulty by.' 
rearranging the food elements to a more perfect balance rather than to 
employ medical means, which at best .afford temporary relief only. 

. In a pamphlet entitled, “Constipation in Infancy”, the common causes 
of constipation are set forth for the physician’s consideration, also: practical 
suggestions for their correction. All of the matter presented is based upon 
observation extending over a long period and will prove of good service to . 
every physician interested in the subject. . - .' 

\ A copy of the pamphlet will be sent promptly upon request. Samples 
of Meliins Food also if desired. . ; . . * 




Mellin’s Food Co^ 17 ^ 1 * Boston, Mass. 




When Minutes Count 

and the heart and respiration heed support, 
you cannot afford to experiment 

COR AMINE, “CIBA” 

(not a synthetic camphor) 

is designed to meet this urgent need. It stimulates forcefully 
the heart and respiratory center, promptly, efficiently; and 
its effect is prolonged. 

Ampules for subcutaneous, intramuscular and intravenous injection, in 
emergency; 5 20, and 100 in a package. Liquid for oral use, in 15 c.c. 
bottles, for the after-treatment. DOSE: 1 or 2 ampules hypodermically, 
l or 2 c.c. m water by mouth, as often as indicated. In emergency the 

& of “ Catdi “ a " d 

- ' _ cy&t _ ■ 


... . 

ClBA COMPANY, inc., Cedarand Washington Sts., New York Citv 

'^nadai CkIxi Company iJd : , 1W Saint Peter Street, Montreal. ^ 
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As Winter Wanes 

Sudden seasonal changes of tem- 
perature tend to break down re- 
sistance and lead fo colds, grippe, 
pneumonia. 

Build Up 
Resistance 

Correct Nutritional Deficiencies 
with 

/ 

BQRCHERDT’S 

Malt Extract with Cod Liver Oil 

Malt 7 5 V< , Cod Liver Oil 25% 

Malt Cod Liver Oil and Iron Iodide 

Malt 75%, Cod Liver Oil 25% 

Iron Idodide 2 Or. in Fluid Ounce 

Norwegian Cod Liver Oil 

of the finest medicinal quality is em- 
ployed in the manufacture of the Brjr- 
cherdt Malt anti Cod Liver Oil Products. 

The Borcherdt Malt Cod Liver 
Oil Products 

are entirely free from alcohol, therefore 
purlieu!, ulv indicated in your children's 
uquiring reinforced nutrition. 


I 

i? 

I 
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iRORCHERDT 1 

. . . . - _ . fc % I 


MALT EXTRACT COMPANY 
;S7 ti. LiscaaiSr, Chicago. III. * fci' 






The Roth 

Metabolism Apparatus 

With the CHRONOKYMOGRAPH attached 
Gives a “Moving Picture" of the 
Respiration and the Metabolism 



As tiie patient breathes into the Roth 
Metabolism Apparatus the respirations are 
recordedonthe slowly revolving drum of the 
Chronokymograph. The graph gives all 
the necessary information for determining 
the B.M.R. accurately. The Chronokymo- 
graph simplifies the technic and the compu- 
tations. It records the oxygen consumption 
directly in terms of Calories per Hour, the 
duration of the test in minutes and gives a 
general indication of the success of the test. 

Descriptive Literature sent an Request* 
MADE AND SOLD BY 

WARREN E. COLLINS 

Specialists in Metabolism Apparatus 
58-1 Huntington Avenue Boston, Mass. 


In the Forefront 
of Biological Therapy 

The early treatment of erysipelas with Erysipelas 
Antitoxin, Lilly, usually results in improvement of 
toxic depression, rapid fading of lesions and absorp- 
tion of edema. Erysipelas Antitoxin, Lilly, is a 
council-accepted product, a purified, concentrated 
globulin. It is supplied through the drug trade in 
convenient syringe containers of 5,000 units- A-90. 
Send for literature. 

ELI LILLY AND COMPANY 

INDIANAPOLIS, U. S. A. 




Growing Importance of Yeast Therapy 


Attested by studies now in progress in 
leading Universities 

New evidence of Yeast’s 
Laxative action 


nPHE science of Yeast Therapy is by 
no means new — nearly 75 years 
have passed since Mosse, writing in the 
London Lancet, called yeast to the at- 
tention of the medical world. Yet only 
within the past 15 or 20 years has this 
unique corrective food come into its 
proper place in the recognition of prac- 
ticing physicians. 

Indicative of the present interest in 
this subject is the research work that - 
has been done within the last 18 months. 
In this time, The Fleischmann Company 
has supplied fresh yeast to as many as 
51 different universities for independent 
experiments in yeast culture and therapy. 

A nationally-known physiologist at 
a prominent Eastern university, after 
work covering four months, for example, 
reports in conclusion, “ . . . that the 

elimination of waste by the bowel is 
definitely increased by the ingestion of 
raw yeast.” 

An eminent bacteriologist connected 
with the country’s leading schools of 
medicine, whose research on the action 
of yeast in the intestines has covered two 
years, says: “ During the last two months 
that the present investigation was in 
progress there was more or less evidence 
m nil of the subjects ... of a distinct 
laxative action ...” (Italics ours.) 

Ihc growth of the mass of authori- 
tative data on the subject has continu- 


ally confirmed the experience of many 
thousands of physicians who for years 
have suggested fresh yeast for. certain 
common ailments. 

This simple food is being found in- 
creasingly, valuable by the profession for 
many digestive disturbances and for so- 
called “run down” conditions, as well 
as for skin affections and constipation. 

In constipation, yeast tends to soften' 
the fecal masses, and to increase their 
bulk and moisture. Unlike drastic ca- 
thartics, yeast acts as a gentle though 
effective regulator of the bowel move- 
ments. 

In cases of digestive disturbance 3 'east 
increases the patient’s appetite and sense 
of well-being. In run down conditions it 
acts as a tonic. In skin affections its 
efficacy is too well known to call for 
comment. 

Physicians usually suggest three cakes 
daily, preferably one before each meal. 
Yeast may be eaten in several ways: in 
fruit juices, water or milk; spread on 
crackers or toast; with a sprinkle of salt; 
or just plain, in small pieces. For con- 
stipation it is most effective when taken 
in hot (not scalding) water. 

A copy of our latest booklet on yeast, 
for physicians, will be gladly sent on 
your request. Address The Fleischmann 
Company, Dent. 335, 701 Washington 
Street, fs’ew York, N. Y. 
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Which Soap, Doctor? 


W HEN a patient asks you, 
“Which soap shall I use, Doc- 
tor?” what do you say? 

- * * * 

There is a soap which you can 
safely recommend. We will tell you 
why. 

Palmolive Soap will remove for- 
eign matter without impairing the 
normal condition or functioning of 
the skin. 

Palmolive Soap has genuine “cas- 
tile” qualities — plus. Only vegetable 
oils are used in its manufacture. No 
animal fats whatsoever are em- 
ployed. 

Palmolive is a perfectly neutral 
soap. It contains no free alkali and 
no free fatty acids. It cannot harm 
the normal skin. 

Such meticulous care is exercised 
in the manufacture of Palmolive 
Soap that each bar is as pure, as 
neutral, as perfect as the last. 

The color of Palmolive Soap re- 
sults naturally from the color of the 
vegetable oils from which it is made. 
No artificial dyes are used. 


Olive oil, Coconut oil, and Palm 
oil— and no other fats or oils what- 
soever — are used to make Palmolive 
Soap. 

Olive oil contributes mildness and 
good rinsing qualities. Coconut oil 
adds superior lathering qualities even 
in hard water. Palm oil gives 
Palmolive Soap a good body and 
long wearing qualities. 

To make it more pleasing to the 
user, Palmolive Soap is perfumed 
with a blend of pure essential oils 
— not chemically manufactured 
synthetics. 

Perfume is not added as a dis- 
guise. All toilet soaps contain per- 
fume of some sort. This includes all 
white floating soaps, and as far as 
we know even every laundry soap. 

Most physicians today are preach- 
ing c/ean/iness as an aid to health. 
We have for years been advertising 
cleanliness as an aid to beauty. 
We believe you will concur in our 
claim that beauty is made possible 
by cleanliness. 


THE PALMOLIVE COMPANY (Del. Corp.) 

360 N. Michigan Ave., Chicago, 111. 


We will consider it a favor if we 
may send you a trial package of 
Palmolive Soap for use in your office 
or practice. Surgeons tell us that it 
keeps their hands in better condition 
than ordinary soaps. You incur no 
obligation in accepting this offer. 
Just fill in the coupon and mail. 


THE PALMOLIVE COMPANY (Del, Corp.) 

Dept. R., 360 N. Michigan Ave., Chicago, 111, 

Entirely without obligation on my part, 
please send me a trial package of Palmolive 
Soap. 


Name- 


Address.. 
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Sphygmomanometer 


( Actual Size) 


Self- 

Verifying 



Price 

$ 25.00 


The 7ycai Self-Verifying Sphygmomanometer is built like a fine watch — the utmost care 
being taken to insure its dependable action under ail circumstances. The needle 
registers the actual pressure when the dial is in any position, and may be relied upon 
absolutely for the fine determination of systolic, diastolic and pulse pressure. The 
whole outfit, including carrying case and stcrilizablc sleeve, can be conveniently 
carried in the pocket. 


For 

Your 

Library 


BLOOD PRESSURE MANUAL. 
ANALYSIS OF URINE. 

CATALOG OF URINALYSIS 
GLASSWARE. 

These arc free, send for them 


Taylor Instrument Companies 

ROCHESTER, N. Y., U. S. A. 


Canadian Plant 
Tyros Building, Toronto 


Manufacturing Distributors In Great Britain 
Short & Mason, Ltd., London 
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The Mineral Elements of Seaweed and Sea Water 
with Cod Liver Oil of verified vitamin potency 


This is 

MARINOL 

In Marinol 40% Cod Liver Oil of verified vitamin potency 
is blended with the complex of mineral constituents — sodium, 
calcium, magnesium, chlorine, bromine, lithium, with the 
naturally associated iodine* and iron in exceedingly minute 
proportions, as they are contained in food, unrefined, unde- 
natured. 

Fairchild Bros. & Foster 
New York 


LITERATURE REVIEWS 

1. The Choleretic Action of Tolysin. 

2. Tolysin in Acute Rheumatic Fever. 

3. The Analgesic Action of Tolysin. 

4. Tolysin vs. Colds and Infectious 
Fevers. The Dosage of Tolysin. 

5. Tolysin in Gout. 

These are available on request 

THE CALCO CHEMICAL COMPANY 

Bound Brook, New Jersey 





Ephedrine Hydrochloride, Abbott, has been accepted by the Council on 
Pharmacy and Chemistry of the American Medical Association. It meets 
all of their chemical specifications as to purity of the drug, Ephedrine 
content, specific rotation, melting point, ash residue, etc. (See pages 482 
and 4S3 J. A. M. A., Feb. 12, 1927.) 

This most interesting drug, the alkaloid of the Chinese plant, Ma-Iiuang, 
is rapidly coming into favor, particularly for the treatment of asthma. 
Locally, EPHEDRINE can be used for all the purposes for which 
Epinephrin has been recommended. The action of EPHEDRINE is 
as prompt as with epinephrin, while the results are more complete and 
prolonged. 

EPHEDRINE appears to be a drug for which the medical profession 
has long been wishing. In hay fever and asthma, EPHEDRINE may 
be administered by mouth (in Yi grain tablets or % grain capsules) 
topically (with 3 per cent solution) or by the hypodermic route. 

All of The Forms of 

EPHEDRINE HYDROCHLORIDE 

May I3c Obtained From 

The ABBOTT LABORATORIES 

NORTH CHICAGO, ILL. 

BE SURE YOU GET ABBOTT’S 


SEND FOR LITERATURE 



In GRIPPE 
f INFLUENZA 
PNEUMONIA 


The 

non-narcotic 

SEDATIVE 

ANALGETIC 

HYPNOTIC 

I 


To gain Rest and Sleep 

use 1 to 2 tablets of 

AUONAL 

s' 

R est and sleep, so greatly desired 
c and of such vital importance 
in combating grippe, influenza 
VE and pneumonia, can be effectively 

ETIC secured by the use of Alional. 

TIC 

Rest and sleep, without doubt, are 
Nature’s most valuable aids in her 
fight against infections. 





Not depressing to heart or respiration 

Thousands of physicians who have discovered its value 
are prescribing Alional in place of the older hypnotics. 

Literature and supply for trial on request 



Recommend Mistol for the 
Nose and Throat 

O 0 / 1ST0L has proven especially efficacious in coughs 
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ORIGINAL ARTICLES. 

THE NEWER PHYSIOLOGY OF THE GASTROINTESTINAL TRACT. 
By A. C. Ivy, M.S., Ph.D., M.D. 

(Department of Physiology and [Pharmacology, Northwestern University Medical 

School.) 

In tins paper I desire to outline the known causes and mechanism 
of the gastric and pancreatic secretory response to a meal and to 
briefly summarize the recent advances that have been made in other 
fields of gastroenterology. 

Gastric Secretion. The gastric secretory response to a meal can 
be divided into three phases with reference to the site at which the 
stimuli are acting: (1) The cephalic phase; (2) the gastric phase; 
and (3) the intestinal phase. 

The Cephalic Phase. It is well established that the sight, smell 
and taste of food in the presence of appetite causes the secretion of 
gastric juice. The nervous impulses go to the stomach via the vagi. 1 
According to Zoliony, a decerebrate dog will secrete gastric juice on 
sham feeding. 2 This proves that other than solely cerebral reflexes 
are concerned in the excitation of the gastric glands from the head 
region. It is certain, then, that the cephalic phase of gastric secre- 
tion is caused by (a) reflexes through the cerebral cortex (psychic), 
and by (b) reflexes through the thalamus, midbrain or medulla, the 
vagi being the sole pathway of the excitatory impulses. 

The Gastric Phase. In order to study this phase without the 
introduction of complicating factors, we made a pouch of the entire 
stomach, reestablishing the continuity of the gut by a duodeno- 
esophageal end-to-end anastomosis. 3 
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Mechanical Stimulation by Distention. We have found that when 
a balloon is placed in the pouch of the entire stomach and distended 
with from 150 to 300 cc. of air, the gastric glands are caused to 
secrete after a latent period of from five to fifteen minutes. When 
this stimulus is applied for half an hour from 20 to 50 cc. of the juice 
of high acidity is produced. The stomach of man also responds to 
distention, unless inhibitory factors are caused to operate. 3 

Chemical Stimulation by Application of Substances to the Gastric 
Mucosa. We have applied the common foods to the gastric mucosa 
in quantities insufficient to stimulate mechanically. We found that 
meat or meat juice is the only common food substance that stimu- 
lates on local application to the gastric mucosa. Histamin and 
B-alanin are pure chemical substances which stimulate on local 
gastric application. 3 

' These observations show that the gastric phase of gastric secretion 
is caused by (a) mechanical distention of the stomach and by ( b ) the 
action on or by way of the gastric mucosa of substances in the food. 

The Intestinal Phase. When a dog with a pouch of the entire 
stomach and a duodeno-esophageal anastomosis is fed a meal, two 
to four hours later the stomach begins to secrete copiously. If the 
meal is predigested, copious secretion begins within an hour. It 
is evident that in such an animal the food passes directly into the 
intestine from the esophagus. Therefore, the only way to account 
for the secretion is that it is due to the food or its digested products 
acting in the intestine. 4 

Since distention of the intestine does not stimulate the gastric 
glands, we believe that the intestinal phase of gastric secretion is 
due to chemical substances in the food or, preferably, that arise 
from digestive, and possibly bacterial action, in the intestine, which 
act on or by way of the intestinal mucosa. 

Mechanism. We are quite certain that several mechanisms 
are concerned in the secretion of gastric juice. These mechanisms 
are: (1) Secretory nerves; (2) increased blood flow, and (3) humoral 
agents. Space does not permit a discussion of the evidence sup- 
porting the first two mechanisms, but we will consider the evidence 
proving a humoral mechanism. 

A Humoral Mechanism for Gastric Secretion. We first attempted 
to prove a humoral mechanism for gastric secretion by blood trans- 
fusion and long-time cross-circulation experiments. These pro- 
cedures did not yield satisfactory proofs. 5 

By a method described elsewhere we were successful in trans- 
planting a pouch of the stomach under the mammary gland. 5 We 
found that when the dog was fed the transplanted pouch of the 
stomach secreted gastric juice. This proved unequivocally that 
when a meal is ingested something enters the blood stream that 
stimulates the gastric glands. This humoral agent must be either 
a hormone, or secretagogues, or both. 
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Pancreatic Secretion. The external secretion of the pancreas is 
without doubt the most important of the digestive secretions. \ et, 
less is known concerning the physiology of its production than of the 
physiology of the production of gastric juice. We have been and 
are at present attempting to studj r and analyze the causes and 
mechanism concerned in the secretion of pancreatic juice by methods 
similar to those we have used for the study of the secretion of gastric 
juice. Our observations indicate that the pancreatic secretory 
response to a meal can be divided into two phases with reference 
to the site at which the stimuli are acting: (1) The cephalic phase, 
and (2) the intestinal phase, there being no gastric phase. 

The Cephalic Phase. We have repeated and confirmed Paw- 
low’s experiments on sham-feeding a dog with a chronic pancreatic 
fistula. 1 The amount of secretion that results from the sight, smell 
and taste of food is small, amounting to only 2 cc. in fifteen minutes. 

The Gastric Phase. To determine whether or not food or acid 
in the stomach causes the pancreas to secrete, we used a dog with a 
pouch of the entire stomach and a duodeno-esophageal anastomosis. 
A duodenal tube was passed by mouth into the duodenum for col- 
lecting secretions. We found that when various substances (acid, fat 
meat extract, water, and so forth) were placed in the pouch of the 
entire stomach no augmentation of flow of secretion from the duo- 
denal tube resulted. 

From these negative results we are lead to believe that there is 
no gastric phase of pancreatic secretion. 

The Intestinal Phase. There being no gastric phase and the 
cephalic phase being so small that it is not important, the intestinal 
phase of pancreatic secretion is the most important phase of the 
external secretory activity of the pancreas. It has been definitely 
established that acids, neutral fats, fatty acids, soaps, proteins 
(meat, not egg-white), starch, alcohol, and water, stimulate external 
pancreatic secretion when introduced into the stomach so that they 
may enter the intestine. How these substances stimulate has not 
been definitely ascertained. Several possible mechanisms have been 
suggested. These mechanisms are as follows : (a) These substances, 
on coming into contact with the upper intestinal mucosa, excite 
local reflexes to the pancreas which exert either a specific secretory 
influence on the pancreatic cells, or cause an increase in blood flow 
through the pancreas, (b) These substances either contain, or on 
digestion yield, secretagogues that stimulate either by local reflexes, 
or after being absorbed into the blood, by action on the pancreatic 
cells or their blood supply, (c) These substances, or secretagogues 
which might be present in them, on coming into contact with the 
upper intestinal mucosa, cause a hypothetical substance, “prosecre- 
tm ,„ P re sent in the cells of the mucosa, to be converted into “secre- 
tm, an alleged hormone, which passes into the blood and is carried 
to the pancreas and stimulates it, either by direct action on the 
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cells or by causing an increased blood flow and capillary permeability, 
this being the mechanism that is commony known as the Bayliss and 
Starling secretin theory. ( d ) These substances may effect the motil- 
ity of the upper intestine which in turn, by reflexes or by an increase 
in blood flow, may excite the pancreas. Also a change in motility 
may play an indirect role by promoting the absorption of secreta- 
gogues, or the passage of a hormone stored in the mucosal cells, 
into the blood. Any one or all of these possible mechanisms, must 
be considered in analyzing how any single substance excites the 
pancreas to external secretion when introduced into the intestine. 

A Humoral Mechanism for Pancreatic Secretion. A humoral 
mechanism for external pancreatic secretion has not been estab- 
lished. However, work has been done which has suggested that 
such a mechanism does exist, at least for acid stimulation. 

Recently we have devised a method for transplanting the entire 
tail of the pancreas subcutaneously into the mammary gland. 7 A 
two-stage operation was employed similar to that used by us for 
transplanting a pouch of the stomach subcutaneously. The trans- 
plant is entirely severed from its original blood and nerve supply. 
It receives blood only from the vessels that supply the mammary 
gland and closely adjacent structures. The transplant always takes, 
if a dog that has recently whelped or weaned pups is used in order 
to insure a vascular bed. As calculated from the amount of secre- 
tion that the transplant should theoretically produce, approxi- 
mately 50 per cent of the gland transplant undergoes atrophy. 
But sufficient gland tissue remains to render this preparaton an 
ideal test object for the study of many problems related to both the 
external and internal secretory function of the pancreas. 

These transplants persist indefinitely. One is on hand now that 
was made one year ago. We (Farrell and Ivy) have removed the 
remainder of the pancreas and have found that the animal remains 
sugar-free on a meat diet and, that the carbohydrate tolerance, 
though less than normal, remains constant, constituting, we believe, 
a beautiful preparation for studies on problems related to diabetes. 

Such a pancreatic transplant secretes a continuous secretion and 
is definitely excited to secrete after a meal, 6 cc. of juice having 
been collected in one hour. This fact unequivocally established a 
humoral mechanism for pancreatic secretion, because the only 
manner by which the transplant could be so excited would be by 
substances carried to it via the blood stream. 8 

This experiment does not reveal the nature of the substance, or 
substances, that gets into the blood. In other words, it does not 
show whether secretagogues in the food, or produced by digestion, 
are the exciting substances, or whether a hormone, or hormones, 
is responsible for the stimulation. 

The Proof of a Hormone for External Pancreatic Secre- 
tion. Attempts have been made to demonstrate the presence of a 
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hormone in the circulating blood of animals after the introduction 
of acid into the lumen of the intestine. Wertheimer and Lepage, 9 
also Fleig, 10 collected the venous blood from the jejunum and 
injected it into another animal with the result that the animal’s 
pancreas was caused to secrete. Enriquez and Ilallion 11 obtained 
a similar result from blood taken from the carotid. ^ P opielski states 
that an increase in pancreatic secretion can be elicited by the injec- 
tion of blood from a nonsecreting or control dog. . Matsuo 12 obtained 
positive results in 4 out of 8 experiments in which he did an acute 
carotid-to-jugular cross-circulation, obviously an unphysiological * 
type of cross-circulation. Luckhardt, 13 using a syringe-cannula 
method obtained negative results on cross-circulating a secreting 
with a nonsecreting animal. Recently Ivy, Lim and McCarthy 
have found blood transfusion and cross-circulation experiments 
inadequate for determining whether or not a humoral mechanism 
is concerned in gastric secretion. 6 

We (Ivy and Farrell) have attempted to solve the problem by 
making the two following animal preparations: (1) A Tliiry fistula 
of the jejunum was made in a dog that had a pancreatic transplant; 
(2) a 12-inch loop of jejunum was transplanted under the skin 
of another dog and at a later date a pancreatic transplant was 
made. 14 

It was found that when either one-tenth normal or one-hundredth 
normal IIC1 was applied to the intestinal mucosa of the loop, the 
pancreatic transplant would secrete copiously within four to six 
minutes after beginning the application. In other words, the appli- 
cation of a pure chemical substance to the intestinal mucosa— -food 
and cellular detritus absent— caused the mucosa to give off some- 
thing, a hormone, to the blood stream which excited the- cells of the 
pancreatic transplant to secrete. 

This, we believe, is the first unequivocal proof that a hormone may 
be one of the mechanisms concerned in the external secretory 
response of the pancreas to a meal. 

It is still necessary for us to show that such a mechanism operates 
normally. That such a mechanism operates normally has been 
questioned recently by McClure 16 and his associates on the evidence 
that the gastric chyme is rapidly neutralized in the duodenum and 
•that the pH of duodenal contents varies from 3 to 8. This is 
not sufficient evidence to rule out entirely the possibility that acid 
chyme is causing the production of a hormone. Also, it must be 
kept in mind that acid chyme is being intermittently ejected into 
the duodenum -every three to ten seconds-and that there are 
brief periods, even though each period may be less than a minute 
in duration, of acid contact with the proximal duodenal mucosa 
which when summed up may be sufficient to cause the production 
of a hormone. - 
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Other Mechanisms. A hormone mechanism cannot explain 
all of the known facts of the causes of the intestinal phase of external 
pancreatic secretion. 

Using the Thiry-fistula-pancreatic-transplant preparation referred 
to above, we have found that when fresh olive oil is applied to the 
intestinal mucosa, either no, or a very slight amount of, stimulation 
of the transplant occurs. But, if we digest the olive oil with pan- 
creatin for several days and then neutralize the acidity developed 
(fatty acids) and apply it to the intestinal mucosa the pancreatic 
transplant secretes. 

Since it is known that olive oil introduced into the duodenum 
of a pancreatic fistula dog stimulates within a period of time (five 
minutes) in which it would be unreasonable to assume that appre- 
ciable digestion would have occurred, it seems very likely that olive 
oil stimulates on contact with the mucosa by exciting local reflex 
mechanisms. 

We have also found that when bile is applied to the intestinal 
mucosa the transplant is caused to secrete. This is significant 
because bile passes into the intestine during a meal in sufficient 
quantities to stimulate the pancreas. 

It .should be clear from this brief discussion that several mechan- 
isms are concerned in the causation of the intestinal phase of pan- 
creatic secretion. A hormone is not the sole mechanism. Several 
mechanisms exist— factors of safety, if you please— that can arouse 
pancreatic secretion in achylia gastrica or in conditions in which 
the chyme ejected into the duodenum is not acid in reaction. 

Motor Activity. The generally accepted idea regarding the effect 
of the vagus and splanchnic nerves on the gastrointestinal tract 
has been that the vagus carries inhibitory and the splanchnic motor 
impulses to the cardiac and pyloric sphincters, even though the 
reports in the literature varied. Carlson and Litt 1G have shown that 
the response of these sphincters to nerve stimulation and to drugs 
depends upon the physiological condition of the sphincters at the 
time the stimulus is applied. If the sphincters are relaxed, the 
stimulus causes contraction; if the sphincters are contracted, the 
sphincters are caused to relax. This observation has been confirmed 
by Thomas 17 and explains the discordant results reported in the 
experimental and clinical literature. It also shows that cardio- 
spasm, or pyloric spasm, may be due to reflexes over either the vagi 
or splanchnic nerves. 

It was formerly believed that reverse or antiperistalsis normally 
occurred only in the proximal colon and abnormally in the stomach 
in vomiting. We know from the observations of Alvarey, Wheclon, 1 ® 
Keeton, Spencer, Carlson, and the writer that antiperistalsis may 
occur in any portion of the gastrointestinal tract. Carlson 10 has 
recently observed it in the esophagus in a case of esophageal stricture. 

Carlson and Luckhardt 00 have presented evidence that hunger 
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contractions are due to some change in the blood. Recently we 21 
have shown that a transplanted gastric pouch shows hunger periods 
simultaneously with the stomach proper, evidence which unequivo- 
cally proves that hunger contractions are due to some humoral 
agency. It has been shown by Bulato and Carlson - 2 that sugar 
metabolism is in some way related to the humoral agency, since 
glucose injected intravenously stops hunger contractions and insulin 
administration increases hunger contractions. 

Absorption. Although normally most proteins are reduced to 
amino-acids before being absorbed from the intestine, there are at 
least two protein substances that are absorbed normally from the 
intestine without being digested. One of these is thyroglobulin, 
which Hektoen has detected by immunologic methods in the blood 
after feeding it . 23 The other is tissue fibrinogen, as prepared by 
Mills . 24 Mills has found that tissue fibrinogen, a substance that 
causes coagulation of blood, can be given by mouth, causing the 
coagulation time of blood to decrease for several hours, and then 
obtained unchanged in the urine. It is well known that under 
certain abnormal conditions undigested protein may be absorbed 
from the intestine. Hettwer and ICriz 25 have recently made an 
additional contribution by finding that increased intraintestinal 
pressure caused by intestinal stasis may result in a sufficiently rapid 
absorption to cause anaphylactic shock in sensitive guinea-pigs. 

The Biliary Passages. Recent investigations have at least proven 
that the gall bladder has one function, namely, concentration of 
the bile . 26 It also probably plays a role in the regulation of the 
intrabiliary duct pressure. That this is an important function in 
those animals that have a gall bladder is shown by the fact that the 
common bile duct dilates after removal of the gall bladder. Because 
of the small amount of smooth muscle in the wall of the gall bladder, 
it is probably more correct to say that the gall bladder evacuates 
rather than contracts. 

I would like to emphasize the point that very probably the most 
important factor controlling the outflow of bile from the gall 
bladder and. biliary passages is the motility and tonus of the duo- 
denum. This has been pointed out clearly by Burget . 27 
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OBSERVATIONS ON GASTRIC FUNCTION IN DIGESTIVE 

DISORDERS. 

By Chester S. Keefer, M.D., 

AND 

Arthur L. Bloomfield, M.D., 

SAN FRANCISCO, CALIF. 

(From the Medical Clinic of the Johns Hopkins University and Hospital.) 

With the introduction of clinical methods of gastric analysis many 
years ago, it was hoped that diagnostic information of value in 
differentiating various disorders of the stomach would be forthcom- 
ing. The results at first seemed very encouraging and various syn- 
dromes based on studies of test meal findings were soon described. 
However, as time has gone by it has become evident that such sup- 
posed diseases as hyperacidity or anacidity have no very uniform 
pathologic basis and that great variations in gastric activity may 
occur in apparently normal people. Most clinicians at the present 
time hesitate to make an exact diagnosis from the results of gastric 
analysis alone. 

During the past winter we have examined a series of people both 
with and without gastric disorders by means of a procedure, 1 which 
makes it possible to estimate simultaneously the volume of stomach 
secretions, the acidity of the pure gastric juice and the emptying 
time of the stomach. Our purpose was to determine critically the 
diagnostic possibilities of gastric functional studies. The findings 
in the controls have already been described; 2 the present paper 
deals with the results obtained in a series of people suffering from 
digestive disturbances. 

Material. The material studied may be classified as follows: 

1. Gastric and duodenal ulcer: There were 13 cases, 11 of which 
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were verified. The group was a miscellaneous one and included 
patients of various ages and types. In 1 case there was marked 
pyloric obstruction. 

2. Cancer of stomach: Four cases, all advanced, verified by 
operation or autopsy. 

3. Cholelithiasis: Five instances, all with definite biliary colic; 
all verified. 

4. Cancer of abdominal organs other than stomach: Five cases, 
all verified; 2 primary cancer of liver, 2 cancer of pancreas, 1 cancer 
of bile ducts. 

5. Miscellaneous abdominal disease: Six cases; chronic amebic 
dysentery, ulcerative colitis, polyposis of colon, volvulus of ileum, 
encapsulated peritonitis. 

6. Psychoneurosis: Four cases; psychoneurotic individuals with 
outstanding complaint of indigestion but no evidence of abdominal 
disease. 

A large number of cases in which the diagnosis was uncertain are 
not included in the present report. 

Methods. The method used in studying gastric activity has been 
described in detail elsewhere and reference may be made to the for- 
mer paper. 1 A complete protocol of a single examination is inserted 
here (Table I and Chart I) for reference; otherwise only a summary 
of the results is charted. 
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Chart I. — Findings in a normal individual. 


The Volume of Gastric Secretion. In Column A of Chart II is 
shown the average ten-minute volume of gastric secretion in a series 
of controls without abdominal disorder. It is seen that with occa- 
sional exceptions the figure varies from 10 to 40 ec. In column B 
are shown the secretion volumes of 9 cases of gastric or duodenal 
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Dicer in which satisfactory determinations were made. The large 
volumes of secretion obtained in 6 of the 9 cases are striking in con- 
trast to all the other groups both normal and abnormal, it is to 
be noted, however, that in some of the ulcer cases, which dinered 
in no important clinical particular from the others, the secretion 
was scanty. Column C shows the results in 4 cases of cancer of 
stomach. In 3 of these the volumes are distinctly subnormal; m 



Charts II and III. — Secretion volume and acidity in normal and abnormal cases. 


the fourth the volume was normal but not high. In the remaining 
four groups (D, E, E and G) the volumes all are within normal 
limits. 

In summary, then, it may be said that the only deviation from 
normal which was found was the tendency to large volumes of secre- 
tion in the ulcer eases and to subnormal volumes in the instances of 
cancer of- stomach. 
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The Acidity of the Gastric Juice. Column A (Chart III) shows 
the highest acidity of the gastric juice reached during the test 
(which continues over a period of approximately one hour after 
stimulation) in a series of controls. As we have pointed out before, 
there is every degree of acidity, from 0 (titra table) up to 120, 
although acidities of over 100 are uncommon in normal people. In 
column B are shown the results in 13 cases of ulcer. The well- 
known tendency to high acid values is brought out in contrast to 
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Chart IV. — Emptying time nnd volume of secretion in digestive disorders. 


the findings in cancer of stomach (column C), which in this small 
series invariably showed an anacidity. In the remaining groups 
(D, E, F, G) there was obviously no relation between tire type of 
disorder and the degree of acidity. 

Gastric Motility. In the previous paper on gastric actvity in 
normal people the great variations in motility of the stomach found 
in the various members of the group and in the same persons at 
different examinations were stressed. The emptying time of the 
stomach was found to vary over a range of from ten to ninety or 
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more minutes following a constant stimulus under standard condi- 
tions. Furthermore, the emptying time bore no significant relation 
to the volume of gastric secretion. The emptying time (minutes) 
in the present series of abnormal cases is shown in Chart IV . Each 
column indicates the emptying time in a single case, the shaded 
columns show the ten-minute volume of secretion (cc.) and the key 
at the bottom indicates the type of disease. It is immediately 
apparent that, just as with the controls, great variations in motility 
obtain in the present group. There is also no distinct relation 
between emptying time and any particular disease, although it may 
be noted that the stomach on the whole emptied more quickly in 
the duodenal than in the gastric ulcer cases. However, no informa- 
tion of any definite diagnostic value is to be deduced from these 
observations. 

Furthermore, just as with the normal group, there were very 
often great variations in motility on successive examinations of the 
same patient (Table II). 

TABLE II.— EMPTYING TIME (MINUTES) ON DIFFERENT OCCASIONS IN 

THE SAME INDIVIDUALS. 


Case 

number. 

Exam. 1. 

Exam. 2. 

Exam. 3. 

Diagnosis. 

148 .. . 

... 10 

20 

10 

Duodenal ulcer 

27 . . . 

... 40 

5 

* • 

Duodenal ulcer 

150 .. . 

... 70 

20 

, , 

Gastric ulcer 

18 . . . 

... 10 

100 + 

, . 

Duodenal ulcer 


Discussion. An attempt has been made to evaluate the diagnostic 
information which may be obtained from studies of gastric function. 
The present consideration confines itself to the question of volume 
of gastric secretions, reaction of gastric juice and motility of the 
stomach, leaving aside such conclusions as may be drawn from 
demonstration of abnormal elements in the gastric contents (blood, 
pus, and so forth) or from demonstration of gross food retention 
(pyloric obstruction). 

The results indicate that on the whole the applications of gastric 
analysis are of restricted value. There are, however, certain find- 
ings which seem to us very useful, both from the standpoint of 
positive and negative diagnostic significance, provided that deter- 
minations of volume of secretion and of pH of gastric juice are 
made; but it should be emphasized that no picture as revealed by 
gastric analysis- (as defined above) is absolutely characteristic of 
any special disease. 

Ten-minute secretion volumes of over 40 cc. immediately raise a 
suspicion of gastric or duodenal ulcer. If the "titratable acidity in 
the same case is high (90 or more) this suspicion becomes almost a 
certainty, although there are certain exceptions. Conversely ten- 
mmute volumes of over 15 or 20 cc. practically rule*out the presence 
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of cancer or extensive gastritis (pernicious anemia), especially if it 
can be shown that the stomach can secrete acid. 

Very small volumes of gastric secretions (10 cc. or less per ten- 
minute period) on the other hand are practically diagnostic of 
serious organic disease of the stomach (cancer, and so forth), espe- 
cially if there is failure to secrete acid after histamine. 

Aside from these findings, there does not appear to be any cor- 
relation between the results of gastric analysis and the morbid 
condition. We have found no picture characteristic or even sug- 
gestive of gall stones, appendicitis, gastric neurosis and other dis- 
orders. Barring the finding of pyloric obstruction, the motility of 
the stomach has in our hands given no clue whatever as to diagnosis. 
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CHRONIC ULCER AND CARCINOMA OF THE STOMACH. 

By William Carpenter MacCarty, M.D., 

SECTION ON SURGICAL PATHOLOGY, MAYO CLINIC, ROCHESTER, MINN. 


Recent revival of the discussion, with misquotations and false 
understanding, of the relationship of gastric ulcer and gastric car- 
cinoma demands a restatement of our knowledge and a brief presen- 
tation of practical pathologic and clinical facts which serve to pre- 
vent and possibly cure many gastric carcinomas. It is also time 
to emphasize again the necessity of realizing the impossibility of 
differentiating, clinically, early gastric carcinoma from gastric ulcer, 
a fact which necessitates exploration and microscopic examination 
if we expect to prevent the fatal results of late gastric carcinoma by 
correct early diagnosis and treatment. 

The evolution of our present knowledge of this subject has been 
dependent on increasing opportunities to study both lesions. These 
opportunities have changed from time to time in the last twenty- 
five or thirty years, at the beginning of which time all of our knowl- 
edge was based on observations of material found at necropsy, which 
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rarely, if ever, reveals the conditions as they are seen during life. 
Despite the latter fact, such material presented enough evidence to 
allow many authorities— Cruveilhier (1839), Rokitansky (1S40), 
Dittrich (1848), Brinton (1856), Lebert (1878), Zenker (18S2), 
Hauser (1882), Berthold (1883), Rosenheim (1888), Wetzoldt (1889), 
Duplant (1898), Hayem (1901), Fuetterer (1902) and others- to 
state that gastric ulcer and carcinoma occur in the same stomach ; c 
their observations and clinical histories led them to believe there 
might be an etiologic and a histogenetic relationship. 

Clinicians, at the beginning of the twentieth century, were prac- 
tically unanimous in the opinion that carcinoma of the stomach 
was a hopeless disease; when the lesion was palpable upon phy- 
sical examination it was inoperable; gastric surgery was then in its 
infancy and the immediate risk of gastric or intestinal^ resection 
was so great that few surgeons dared to endanger their reputa- 
tions and surgical progress in an almost hopeless task. As opera- 
tive technique improved and abdominal explorations became more 
frequent and more successful, some of our bolder and more skillful 
surgeons attempted the resection of large gastric lesions. As a 
result of such attempts, in the first decade of this century we saw 
only massive neoplasms (Fig. 1 , a, b). In 1909 Wilson and I studied 
and reported the material resected at the Mayo Clinic and stated : 

“The total amount of material studied comprised specimens from 
218 cases. Eight of these were from the duodenum and were all 
simple ulcers. The remaining 210 were from the stomach. Of 
these, 47 were ulcers without suspicion of carcinoma, 2 were sar- 
comas, 2 adenomas and 1 a diverticulum. Of the remaining 158 
cases from tire, stomach, 5 were ulcers with enough microscopic 
appearance of aberrant epithelial proliferation to place them in the 
doubtful class as possible transition cases. Of the remaining 153 
cases which were undoubted carcinoma, 109 (71 per cent) presented 
sufficient gross and microscopic evidence of previous ulcer to war- 
rant placing them in a group labeled * carcinoma developing on pre- 
ceding ulcer.’ Eleven other cases (7 per cent) showed considerable 
evidence of precedent ulcer, but not sufficient to warrant placing 
them in the previous group. In 33 cases (22 per cent) there was 
relatively small or no pathological evidence of precedent ulcer.” 9 

At the time of that report all pathologic diagnoses were made on 
the gross and histologic appearance. There was no such thing a§ 
detailed cytology of fresh human tissue. Pathologists were still of 
the opinion that the cell of carcinoma was irregular and atypical 
with asymmetrical mitosis, and that it arose from “cut-off” epithe- 
lium. From the material which we studied and reported, we were 
aware of the fact that many carcinomas occurred in the borders of 
lesions which possessed all of the gross characteristics of simple 
chrome ulcer. > In that series carcinoma was the condition upper- 
most m our minds. 1 
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In the same year (1909) I reported my observations from a study 
of gastric ulcers, having found changes in the cells of the tubules 
which permitted the following generalizations: 

"While there has been a vague feeling from the pathologic stand- 
point that carcinoma frequently occurs upon gastric ulcer, strong 
pathologic evidence has been wanting. The clinician has for years 
noticed that carcinoma of the stomach often follows a prolonged 
history of gastric ulcer, and has believed that such was the fore- 
runner of malignancy. The evidence, however, was only circum- 
stantial. The fact established allows and demands a stronger 
admonition to the diagnostician, who, as soon as he has diagnosed 
ulcer of the stomach, must consider the strong possibility of its 
becoming malignant. The chances of this occurrence may readily 
be seen, as stated above, in the fact that 71 per cent of our resected 
specimens of gastric carcinoma were associated with ulcer, and that 
68 per cent of our resected gastric ulcers were associated with car- 
cinoma. . . . The question, 'Do ulcers become malignant as 

one of their sequela:?’ seems, from my material, at least, to be 
answered in the affirmative. What percentage heal, perforate or 
become malignant is impossible to determine.” 1 

In the report just quoted the generalizations were of a practical 
nature, and were made in the hope that more chronic gastric ulcers 
might be explored and resected with the possibility of removal of 
early carcinomatous lesions. As a result of this practical conclusion, 
smaller carcinomas have been removed and postoperative length 
of life of patients with gastric carcinoma has been prolonged. 

In 1913 another report was made on a larger series, and at that 
time the following statement was made: 

“Of 6S4 specimens which were either excised or resected from 
the stomach, 191 were chronic ulcers or ulcers in which no histologic 
evidence of carcinoma was present. There were 472 specimens 
which presented the characteristics of simple ulcer plus the presence 
of carcinoma, and 21 specimens of ulcer in which the presence of 
carcinoma was doubtful.” 5 

In the literature numerous writers have made the mistake of 
computing percentages from such figures as those just quoted. If 
the reports are correctly read it will be seen that only the relative 
frequency of the two conditions in the resected material at hand 
is given; the figures have nothing to do with “the percentage of 
ulcers which become malignant.” It is impossible for any one to 
tell how many ulcers of the stomach will become malignant, as I 
have repeatedly stated. 

In 1913 Wilson wrote the following: “Thus, in between 60 and 
70 per cent of the cases it is fair to say that there was found more 
or less pathologic evidence pointing to ulcer formation with scar 
tissue base prior to the development of proliferating epithelium in 
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Fig. 2. — a, Cells lininc a normal castric tubule from tlic border of a clironic ulcer 
b, Gastric tubules from the border of a chronic ulcer showinc chances in the structure 
of the cells, c. Unfixed cell of carcinoma, d, c, Cells frequently found in tubules of 
the mucosa of chronic castric ulcers. 











Fig. 4, —a, b t Small carcinomatous areas near the mucosa in the borders of chronic 
gastric ulcers, c, Extensive carcinoma in all of the coats of a gastric ulceration. 
The inserts show* the character of the cells of the carcinoma and also intratubular 
cells of the mucosa (upper insert). 
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the area now occupied by the border of the ulcer, while in from 36 
to 40 per cent of the cases such evidence is absent or inadequate. 

This means that in our carcinomatous ulcers there was the usual 
scar tissue in the craters, such as is seen in simple chronic ulcers. 
This scar tissue is of such density and arrangement that one would 
naturally suppose it to be of long standing ; it is arranged in planes 
perpendicular to the surface of the crater; the carcinomatous cells 
invade this tissue. 

Wilson also said: “It seems probable from a careful study of the 
clinical and pathologic evidence of this series of cases that gastric 
cancer rarely develops except at the site of a previous ulcerative 
lesion of the mucosa.” 10 

In 1914 1 published a report of cytologic studies of gastric tubules, 
and compared these findings with the cells of carcinoma. In that 
report it was stated that in the borders of some chronic gastric 
ulcers the cells in the tubules are normal in shape, being columnar 
and having rather small spheroidal nuclei without nucleoli (Fig. 2, 
a). Some ulcers, similar in gross appearance, may have tubules in 
which the columnar cells are replaced by spheroidal cells with large 
nucleoli (Fig. 2, b, d, e); these intratubular cells are frequently 
morphologically indistinguishable from carcinoma cells (/Fig. 2, c). 
In no instance has this intratubular cytologic picture been called 
carcinoma, but experience has taught in a few instances that patients 
presenting no greater evidence of malignancy have returned with 
inoperable lesions after simple excision of the ulcer. This experi- 
ence warrants suspicion in the presence of these cytologic changes, 
regardless of whether the condition is called carcinoma or not. It 
was this study that led Wilson to make the following statement: 
“Whatever may be our preconceived notions as to the relationship 
or lack of it between chronic gastric ulcer and gastric cancer, enough 
experience has now accumulated to show that we must recognize 
aberrant, intraglandular, epithelial proliferation as in most, if not 
all, cases an actual cancerous condition.” 8 

In this sentence the practical clinical and economic consideration 
of the condition was uppermost and not an academic question of 
when to call a condition carcinoma and when not. 

The cytologic studies already referred to have led me to make 
the following generalization: “Simple chronic gastric ulcers have 
never, in my experience, presented any visible epithelial rests 
which one could scientifically state were prenatal. Neither have I 
seen postnatal epithelial rests in the mucosa, submucosa or ulcer 
base that were not either composed of atrophic epithelium or real 
carcinoma, the latter condition being present in the base or sub- 
mucosa only when there was extensive involvement of the mucosa.” 2 

It maj be stated that in a series of 967 chronic gastric ulcers the 
craters usually, if not always, contain no epithelial cells (Fig. 3). 
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- Many writers on the subject of ulcer and carcinoma of the 
stomach have apparently lost sight of important practical clinical 
generalizations in their eagerness to learn the impossible, that is, 
the percentage of gastric ulcers which become malignant. This 
impossibility has been repeatedly emphasized by the writer: 

"There are two questions which have been almost constantly 
asked by members of the medical profession: ‘Does cancer arise 
in chronic gastric ulcer?’ and ‘What percentage of chronic gastric 
ulcers become malignant?’ These are unquestionably interesting 
and important inquiries, but their practical clinical significance has 
been greatly overestimated; the rather vicious discussion which has 
taken place in medical societies and in the literature has probably 
done some harm. Many physicians do not differentiate the things 
which are of purely scientific interest from those which are of 
practical importance. From a purely scientific standpoint, neither 
one of the questions as stated can be correctly answered. No one 
should state positively that carcinoma arises in chronic gastric ulcer 
until one experimentally produces chronic gastric ulcer and produces 
cancer in the ulcer, and then shows that all of the conditions of the 


experiments are comparable to the conditions winch arise in human 
beings.” 4 

'“Does carcinoma develop in chronic gastric ulcer?’ cannot be 
answered because there are no positive or negative facts regarding 
development visible in the study of simple or carcinomatous gastric 
ulcers. No one has experimentally produced a chronic gastric ulcer 
and then produced a carcinoma in that experimental ulcer. . . . 
‘What percentage of gastric ulcers become carcinomatous?’ cannot 
be answered by virtue of the fact that it cannot be shown positively 
that carcinoma develops on ulcer.” 3 

“It is important to make the diagnosis, and the differentiation 
of simple chronic gastric ulcer and early carcinomatous gastric ulcer 
cannot be made clinically. The important fact to be fully appre- 
ciated by the members of the medical profession and the laity is 
the common association of gastric ulcer and cancer and the present 
impossibility of always making a clinical differentiation.” 4 

It may be seen that the writer has maintained a scientific and 
practical attitude toward the relation of gastric ulcer to gastric 
carcinoma and that what has been written has been misunderstood 
and misquoted. After a much larger experience (9G7 ulcers and 
1353 carcinomas) the facts at present are: 

1. Single and multiple chronic ulcerations of the stomach occur 


(Fig. 1, c). 

2. In the case of multiple 


chronic ulcerations one may be car- 


cinomatous, the rest being simple (Fig. 1, c). 

3. Chronic ulcers, whether simple or carcinomatous vary greatly 
in size, shape and form. As a rule, most chronic gastric ulcers 
larger than 2.5 cm. in diameter also show carcinoma. This compli- 
cation is less frequent in subacute perforating ulcers. 



mac cartt: chronic ulcer and carcinoma of stomach 4/1 

4. The smallest gastric carcinomas have been seen in the borders 
of simple chronic ulcers and not in the base (Fig. 4, a, b). When- 
ever carcinoma has been found in the base it has always been found 
in the borders (mucosa) (Fig. 4, c ). The reverse of this is not always 

the case. „ „ _ .... 

5. Studies of living and unfixed fresh cells of the gastric tubules m 

the borders of chronic gastric ulcers reveal the following significant 
and suggestive facts: (a) In some' chronic ulcers the cells of the 
gastric tubules are columnar (perfectly normal) having small 
spheroidal nuclei and inconspicuous nucleoli (Fig. 5, a). ( b ) In 
others these cells are replaced by ovoidal or spheroidal cells with 
large nuclei and large nucleoli (Fig. 5, b ) ; these cells are morpho- 
logically indistinguishable from malignant cells of gastric and other 
forms of carcinoma; in such ulcers the cells are all apparently intra- 
tubular there are no such cells visible in any other portion of the 
ulcer; at no time has this picture been called carcinoma, but it is 
considered suspicious, and wide removal seems the wisest and safest 



Fig. 5. — Diagrammatic representation of the cytologic variations seen in the 
mucosal borders of three chronic gastric ulcers: a, Normal, b. Replacement of 
normal epithelium by cells which have tho morphology of malignant cells, c, The 
same cells invading the stroma. 


procedure, (c) In some chronic ulcers the picture just described is 
found plus the presence of the cells outside of the tubules, in the 
submucosa, muscularis and lymphatics (Fig. 5, c) ; this picture would 
be called carcinoma by any competent pathologist. The preceding 
picture (Fig. 5, b), however, might well be missed by pathologists 
who are not cytologists and are only acquainted with postmortem 
or fixed and embedded tissues. 


6. The relative frequency of resected carcinoma to resected or 
excised chronic ulcer has changed as a result of the fact that surgeons 
and clinicians of experience are firmly convinced of the impossibility 
of differentiating early carcinoma from simple gastric ulcer by any 
known clinical means, roentgenoscopy included. In fact, they are 

convinced that by clinical means other than roentgenoscopy duod- 

enal ulcer and gastric ulcer cannot be differentiated with any degree 

of accuracy Hence they resort to roentgenoscopy to determine 

die site of the ulcer, and if it is found in the stomach they advise 

purposes 6 * * * * 011 ^ eXClslon or resection for diagnostic and therapeutic 
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INFECTIOUS MONONUCLEOSIS. * 

I. Report of Twelve Cases. 

By James E. Cottrell, M.D., 

PHILADELPHIA. 

(From the Medical Clinic of the Hospital of the University of Pcnnsjdvania.) 

The disease which is the subject of this report, and which has 
received from various writers the names "infectious mononucleo- 
sis,” “acute benign lymphoblastosis” and “acute lymphadenosis,” 
was first described as a clinical entity by Sprunt and Evans 1 in 
1020. It is of interest chiefly because of its unusual and, at first 
sight, alarming blood picture; because of its invariably favorable 
prognosis; because it is probably' of much more frequent occurrence 
than has been supposed. The literature prior to 1920 contains 
many case reports which conform exactly to the syndrome of 
'“infectious mononucleosis;” most of these were considered by the 
authors as cases of acute leukemia with recovery (Cabot , 1 - Hall, 3 
Jackson and Smith, 4 Lud key’ Marchand,® Turck 7 ). The name 
“infectious mononucleosis” is here applied only because it is the 
one which lias been most widely used in referring to this condition; 
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as pointed out by Schenck and Pepper, 8 if strictly interpreted it 
should imply that the “monocytes” or endothelial leukocytes are . 
those chiefly concerned, whereas actually the characteristic cells aie 

lymphocytes. _ „ 

Infectious mononucleosis is strikingly a disease of young people; 
our 12 patients ranged from eighteen to twenty-six years of age, 
and the oldest patient mentioned in published reports was thirty- 
six years. Tidy and Daniels' 9 cases were between eight and thirteen 
and Major’s 10 was fifteen years. Males outnumbered females 11 
to 1 in our series, and in about the same ratio in other reported 
series. All but 2 of our male patients were university students, 
several being medical students, and our 1 female patient was a pupil 
nurse. A certain tendency to epidemicity is seen in the time of • 
occurrence of our cases; Case I, in 1921, is "the earliest case dis- 
coverable in the records of the University Hospital ; no more occurred 
until March, 1924, when 2 cases were admitted, followed by 1 in 
April, 1924. There was an isolated case in November, 1924; the 
months of January and February, 1925, each brought 1 case, there 
were 3 in March, 1925, and then no more until a case was admitted 
in January and 1 in April, 1926. Tidy and Daniels 9 observed a 
definite epidemic in a school for boys. Practically all of our cases 
have occurred in the winter and spring months, when the incidence 
of upper respiratory infections in general is highest. 

The onset is usually gradual, with the common prodromal symp- 
toms of a general infection. Malaise, sore throat and either defi- 
nite fever or sensations of feverishness were invariable as early 
symptoms in our series. Headache was complained of by 4, coryza 
or cough by 6, generalized aching and a “grippy feeling” by 3, 
chills by 2 and sweats by 1. Glandular enlargement was noticed 
by the patient at onset in 4 cases, preceding the sore throat by a 
day or two in 3 of them. 

All of our patients complained of soreness of the throat. In 7 
cases there was actual ulceration or exudation on the tonsils or 
pharyngeal wall; all but 1 of the others showed congestion of the 
fauces and pharynx in varying degrees, and that 1 was not seen by 
us during the height of the disease. In 6 of the 7 cases showing 
ulceration or exudation smears from the lesions were positive for 
the spirilla and fusiform bacilli of Vincent. Downey and McKin- 
lay 11 state that, although some of their patients showed Vincent’s 
organisms in their throat smears, the appearance of the throats was 
not that of Vincent’s angina; in our cases, however, the clinical 
appearance and the peculiar fetid odor were certainly such as are 
usually considered typical of an infection with Vincent’s organisms. 
Cultures from the throats showed the ordinary organisms, especially 
staphylococci and streptococci; all were negative for diphtheria. * 

Enlargement of the lymph nodes has been a prominent and invari- 
able feature. It is always most marked in the anterior cervical and 



474 


cotthell: infectious mononucleosis 


submaxillary nodes, usually involving some of the posterior cervical 
and often the axillary, inguinal and epitroehlear nodes. In 1 case 
widening of the area of substernal dullness was noted, and was 
interpreted as evidence of enlargement of mediastinal nodes. The 
affected nodes vary from those barely palpable to those comparable 
in size to a walnut; they are firm, discrete, sometimes slightly 
tender but never exquisitely so. There is often, especially in the 
more marked cases, edema of the surrounding tissues, and slight 
redness of the skin. The lymphadenopathy and edema may give 
the neck a pyramidal contour. Sometimes only one enlarged gland 
is palpable in each axilla, and the epitroehlear involvement may be 
unilateral. 

The spleen was palpably enlarged in 9 of our eases— about the 
same proportion as in Longcope’s 12 series, and somewhat more 
than in most other reported series. In none of Bloedorn and 
Houghton’s 13 4 cases was the spleen palpable, although it is stated 
that in 2 the spleen was enlarged to percussion; it may be that the 
incidence of splenomegaly varies in different “epidemics,” and pos- 
sibly, too, it is to some extent proportional to the observer’s expec- 
tation of finding it. The splenomegaly is never extreme, usually 
slight or moderate; the spleen is firm but not excessively hard, 
maintains its shape, and is sometimes slightly tender. We have 
not noted enlargement of the liver in any case; Baader 14 mentions 
hepatic enlargement in most of his cases, and in 1 of Longcope’s 12 
the liver was palpable. 

• The blood picture is the characteristic feature of the disease, 
and is usually found so on the first examination. The total leuko- 
cyte count is usually, but not invariably, increased to a moderate 
degree, averaging 12,000 to 15,000. Early in the disease, and dur- 
ing convalescence, the total number of leukocytes may be quite 
normal, the alteration being in the differential count. The highest 
total leukocyte count we have recorded was 22,400 per c.mrn.; 1 of 
our patients had a count of 31,000 per c.mm. shortly before he 
came to us. The characteristic cells are lymphocytes, many of 
them young or lymphoblast forms, comprising from 40 to 75 per 
cent of all the leukocytes. The most exhaustive published study 
of the cytology in this disease is that of Downey; 11 he asserts that 
the blood picture is always readily distinguishable from that of 
lymphocytic leukemia by the cell morphology alone. The relative 
and absolute increase in the number of lymphocytes persists long 
after the subsidence of symptoms; most of our patients, when dis- 
charged as cured, still showed a lymphocytosis. That this lympho- 
cytosis is not an individual peculiarity, a normal condition for those 
particular individuals, is evidenced by the fact that 4 of our patients 
when examined four to nineteen months after the disease had nor- 
mal counts. Nor does this lymphocytosis seem to be an expression 
of an individual peculiarity in exhibiting a lymphocytic instead of 
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a polymorphonuclear reaction to an infection or other stimulus, for 
1 of Sprunt and Evans’ 1 eases, after recovery from infectious mono- 
nucleosis, had an acute follicular tonsillitis with polymorphonuclear 
leukocytosis; Iiopmann 16 gave 1 of his patients after recovery an 
intramuscular injection of milk, in response to which there was the 
usual febrile reaction and a leukocytosis of 13,800, with 80 per cent 
of neutrophil polymorphonuclears. 

The variation in number of cells of the granular series during the 
disease is less striking, but is fairly constant. Coincident with the 
increase of lymphocytes in the first few days of the disease, there is 
a decrease in the absolute number of polymorphonuclears, which 
may persist throughout the course. More frequently, however, the 
number of polymorphonuclears rises to a normal figure or slightly 
above normal within a few days; it may be suspected that there is 
an attempt at some polymorphonuclear reaction, or that this .is 
indicative of mixed infection. The patient who exhibited the 
greatest increase in number of lymphocytes with a very rapid drop 
to a nearly normal figure exhibited also a marked coincident sup- 
pression of the polymorphonuclears, their number dropping to less 
than 2000 per e.mm. This circumstance is suggestive of a relation- 
ship between infectious mononucleosis and the syndrome known as 
agranulocytic angina. 

The absence of any significant degree of anemia is striking; in 1 
of our patients the erythrocyte count diminished from over 5,000,000 
to 4,350,000 during the illness, but in no others was there any 
decrease noted. We have seen no hemorrhagic phenomena of any 
extent; 1 of our patients had a few petechia; on the hard palate, 
and 1 gave a history of frequent epistaxis but experienced none 
while in the hospital. One of Downey and McKinlay’s 11 patients 
had a diffuse hemorrhagic rash. The percentage of reticulocytes 
and the fragility of the erythrocytes were normal in the single 
instance in our series in which they were determined. 

The findings on urinalysis were unimportant; slight transient 
albuminuria and the presence of a few casts or cylindroids were 
usual. In 1 case there was definite urobilinuria on three examina- 
tions. A number of miscellaneous laboratory examinations were 
made. Several blood cultures, some of them by the “massive” 
technique described by Fox and Leaman, 10 gave only such organisms 
as staphylococci and diphtheroids, to which no significance was 
attributed. Wassermann and Widal reactions, and examinations of 
the blood for malarial parasites were always negative. 

The temperature in infectious mononucleosis is irregular, but not 
“septic,” ranging usually in our cases from 100° F. to 103° F., 
reaching 104° F. in only a few instances. This irregular fever con- 
tinues one or two weeks, then gradually declines to normal; occa- 
sional rises to between 99° F. and 100° F. often continue for several 
days after the patient is subjectively entirely well. The subjective 
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symptoms more or less parallel the temperature. At the height of 
the disease the patients are toxic, obviously very uncomfortable, 
and appear very ill; the throat is painful and the enlarged glands 
occasion considerable discomfort; coryza, cough and headache are 
annoying. As the onset is gradual, so is defervescence— so gradual 
that it is difficult to formulate a statement of the average duration 
of the disease; but in most cases subjective symptoms persist for 
two or three weeks. It is noteworthy that objective signs— lymph- 
adenopathy, splenomegaly and lymphocytosis— persist much longer 
than subjective symptoms. All of our patients when discharged 
were subjectively entirely well and ready to resume their customary 
occupations; but in many instances there was at the time of dis- 
charge but little diminution in the adenopathy, the spleen was 
definitely palpable and the percentage of lymphocytes increased. 
In the 4 cases whom we have been able to follow for some months 
(four to nineteen) after the disease, all these abnormal features 
have disappeared in a few weeks. In none of our cases has the 
clinical condition ever been such as to give rise to fear of a fatal 
termination; all our patients have recovered completely without 
complications or sequelm. This invariably favorable prognosis, and 
freedom from complications, is commented upon by almost all 
writers; but Tidy and Morley 17 stress the occurrence of nephritis, 
sometimes hemorrhagic, as a complication in some of their cases. 

Acute febrile diseases with a lymphocytosis of the degree seen' 
here are not so numerous as to give cause for the consideration of 
many in diagnosis. Diseases such as pertussis or Malta fever which 
are attended by lymphocytosis, are apt to be easily distinguishable 
by their characteristic clinical features. Sanders’ 8 reports a fatal 
case of Ludwig’s angina with 96 per cent of “lymphocytes,” but 
suspects that the cells may really have been nongranular myelo- 
blasts. Weichmann 13 and Land on- 0 each report a case of general- 
ized tuberculosis with a leukemic blood picture; in the former case 
most of the cells were myeloblasts and myelocytes; in the latter 
SO to 97 per cent wore lymphocytes. 

The two conditions most likely to give rise to confusion are acute 
lymphatic leukemia and agranulocytic angina (Schenck and Pep- 
per 5 ). In acute leukemia the total leukocyte count is usually far 
in excess of the 25,000 or 30,000, which appear to be about the 
maximum for infectious mononucleosis; leukemia is marked by 
anemia, purpuric manifestations and progressive deterioration; and 
Downey” is sure that a differential diagnosis can be made by the 
cell morphology alone. Agranulocytic angina, as described in most 
case reports 51 • =3 ’ :3,24 ’ 25 is characterized by severe ulcerative angina, 
extreme leukopenia with almost complete disappearance of granular 
cells, profound toxemia and unfavorable prognosis, and occurs 
chiefly in middle-aged women; those features should be sufficient 
for a differential diagnosis. It is the consensus of opinion in this 



COTTRELL.' INFECTIOUS MONONUCLEOSIS 477 

clinic that infectious mononucleosis is identical with the classical 
glandular fever of children described by Pfeiffer in 1889. 2G 

The association of the spirilla and fusiform bacilli of Vincent with 
infectious mononucleosis is very interesting. It is frequent enough 
to give rise to strong suspicion, at least, of a causal relation; we have 
said that the organisms were found in 6 of our 12 cases, and it is 
described repeatedly in other case reports. The cases in which 
Vincent’s organisms do not occur show no other difference from the 
ease with Vincent’s. We have repeatedly seen eases of Vincent’s 
tonsillitis with only cervical adenopathy, without splenomegaly, and 
with a polymorphonuclear leukocytosis. We have never seen the 
syndrome of infectious mononucleosis associated with Vincent’s 
gingivitis; Goadby, 27 however, in discussing acute (as opposed to 
chronic) Vincent’s gingivitis, says: “In the absence of secondary 
infections the differential blood count shows polymorphonuclear 
leukopenia with a relative lymphocytosis.” These factors suggest 
that there is some, as yet undiscovered, agent which is responsible 
for the disease, and with which Vincent’s organisms are frequently 
associated, or that the combination of organisms is responsible. 
There is a growing suspicion, as yet not backed by any proof, that 
it may some day be demonstrated that acute lymphocytic leukemia 
and infectious mononucleosis are due to infection by the same or 
closely related organisms. While various organisms are always 
found in the throat lesions, they do not seem of such nature as to 
account for the disease. Coon and Thewlis 28 state that in a single 
case they isolated a diphtheroid organism from the excised tonsil 
and lymph node, and fulfilled Koch’s postulates with the organism 
in guinea pigs; they give no experimental protocols, and this is the 
only reported instance in which culture and animal inoculation are 
said to have given any significant result. Whatever the causative 
organism may be, the indications seem clear that the portal of 
entry is the tonsils and lymphoid tissue of the pharynx. Thus, 
for the present it can only be said that the question of etiology 
remains unsettled. 

Treatment is a simple matter, and for the most part s,ymptomatic 
such as would be indicated in any mild upper respiratory tract infec- 
tion. . In those cases with ulcerative angina, in which Vincent’s 
organisms predominate, we have used local applications of neo- 
arsphenamin, 5 per cent solution in glycerin, as well as antiseptic 
gargles. The most effective gargles seem to be dilute hydrogen 
peroxid or sodium perborate solution, probably on account of their 
oxidizing action. In stubborn or severe cases neoarsphenamin, 
intravenously, seems to hasten healing of the angina. White 29 has 
given intravenous injections of mercuroehrome-220 soluble in 1 
case, and believes that recover was markedly hastened thereby. 

Report of Cases. All cases were observed in the wards of the 
medical division of the Hospital of the University of Pennsylvania, 
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In the tables showing the hematology in each case the initial 
P represents polymorphonuclears; L, lymphocytes, including adult 
and immature forms; M, monocytes, including the cells formerly 
separately grouped as “large mononuclears” and “transitionals;” 
E, eosinophils; B, basophils. Attention is particularly directed to 
the last two columns in each table, representing the absolute num- 
bers of granular and nongranular leukocytes, in contrast to the 
percentages; the absolute numbers are obtained by multiplying the 
total leukocyte count by the appropriate percentage figures. 


. Case I. — A white male, aged eighteen years, was admitted, May 27, 
1921. For seven days there had been bilateral, slightly tender, progres- 
sivelj r increasing enlargement of the neck, with slight sore throat on sixth 
day. General symptoms were mild. Acute gonorrheal urethritis had been 
present for two weeks. He had lost 4 pounds. 

Physical examination showed large and cryptic tonsils; an ulcer on the 
right tonsil; bilateral cervical adenopathy; a systolic apical murmur; the 
spleen was not palpable. 

On June 7 a tonsillectomy under local anesthesia was done. One of the 
tonsils was examined histologically by Dr. Fox; his complete report appears 
in the accompanying paper. 

On June 12 the patient was discharged in good condition. 

The temperature was irregular for the first two days in the hospital, 
reaching a maximum of 102.4° F.; thereafter it was normal. 

Laboratory findings included: Urine: Trace of albumin, an occasional 
hyalin cast and 15 to 20 leukocytes per high power field. Throat smear: 
Positive for Vincent’s organisms. Throat culture: Long chain strepto- 
cocci, micrococci and long rather broad rods; negative for diphtheria. 
Urethral smear: Positive for gonococci. 

Roentgen ray of the chest showed the right hilum shadow large. 


TABLE 1. — CASE I. HEMATOLOGY. 
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7 
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i i 

[ 0,75S 
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Case II.— A white male, aged twenty-three years, was admitted, March 
1, 1924. For one week he had complained of malaise, generalized aching, 
irregular fever, constipation and occasional nausea; thrQat slightly sore for 
three days. . 

The right tonsil had been removed, a tonsillar remnant on the left was 
slightly swollen; pharynx congested. There was bilateral enlargement of 
the anterior and posterior cervical, supraclavicular, epitrochlear and 
inguinal lymph nodes and of the left axillary. Soft systolic apical and 
basal cardiac murmurs were present. The spleen was palpable and some- 
what tender. 

Two days later the spleen was larger. By March 22, three weeks after 
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admission, lie felt well, and his general condition was good, although he 
still had slight fever (99° F.), and his spleen was still palpable. He was 
discharged on that day. , . , . ,, , /ini0 

The temperature was irregular, .usually higher m the evening (101 1'. 
to 102.6° F.) and in the morning down to 98° F. or 99° F. After two 
weeks it only once went higher than 99° F. to 99.4° F. 

Roentgen ray of chest (March 5) was negative, except for abnormally 
extensive hilum shadows. 

The Roentgen ray of the sinuses (March 14) showed doubtful increased 
’ density of the right maxillary. 

Laboratory findings were: Blood Wassermann negative. Widal reac- 
tion negative. Blood negative for malaria on two occasions ; on one speci- 
mens were taken every two hours from noon until midnight. Massive 
blood culture: Negative (aerobic and anaerobic). Urine: Very faint 
trace of albumin and a few cylindroids; tliree specimens showed a strong 
trace of urobilin. 


TABLE 2. — CASE II. HEMATOLOGY. 


Date. 

Hb. 

%• 

R. B. C. 
millions. 

W. B. C. 

p. 

%. 

L. 

%■ 

M. 

%• 

E. 

%. 

B. 

%• 
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granular 
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granulnr 
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March 2, 1924 . . 

85 

4.5G 

nn 

G3 

15 

B 

2 


5,290 

1,310 

March 5, 1924. . 

• » 



39 

21 

38 

2 


4,551 

0,549 

March 11, 1924 . . 

88 

4.51 


23 

72 

5 



2,553 

8,547 

March 1G, 1924 . . 

90 

4.88 

BUI 

31 

40 

27 

2 

* 

3,135 

6,365 


* Throughout the series the differential counts were made by several different 
observers. It is probable that some of the large, immature lymphocytes were 
counted as monocytes — the endothelial leukocytes. There is unfortunately now no 
way to rectify these errors; the leukocytes are probably best classed under two 
headings, granular and nongranular, as represented in absolute numbers in the last 
two columns of the table. 

Oxidase stain of blood smear: Polymorphonu clears, 35 per cent; non- 
granular mononuclears, mostly large, 65 per cent. Reticulated erythrocytes, 
0.5 per cent; fragility of erythrocytes, begins at 0.45 per cent NaCl and is 
complete at 0.35 per cent NaCl. 

Case III. — A white male, aged twenty-two years, was admitted, March 
25, 1924. The onset of illness was nine days previously, with headache and 
feverishness. On the third day there were moderate chills, temperature 
of 103.6° F. and sore throat; on the fourth day enlargement and slight 
tenderness of the cervical lymph nodes. There was continued fever between 
100° F. and 102° F. 

The tonsils had been removed; the pharynx was congested. All the 
cervical and the inguinal lymph nodes were enlarged. The spleen was 
palpable. 

By April 4 he was symptom free, and was discharged. At present, two 
and a hah years later, he is in excellent health. 

The temperature was irregular, ranging from 99° F. to 102° F.; it was 
still rising to 99° F. occasionally when he was discharged. / 

Laboratory findings included: Urine, faint trace of albumin and a few 
cylindroids. Widal reaction negative. Two blood cultures, one a massive 
culture; each showed Staphylococcus albus hemolyticus and diphtheroids 
m the aerobic flasks ; no growth in the anaerobic. 
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TABLE 3. — CASE III. HEMATOLOGY. 


Date. 

Hb. 

%• 

R. B. C. 
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! P. 

W. B. C. | %. 

L. 

%■ 

M. 

%■ 

E. 

B. 
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granular 
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March 25, 1924 . . 

95 

5.03 

7,100 i 50 

46 

2 

1 

1 

3,692 

3,408 

March 30, 1924 . . 



10,800 1 26 

68 

6 



2,808 

7,992 


Case IV. — A white female, aged twenty years, was admitted, April 29, 
1924. She had been ill for two days ■with sore throat, coryza, feverishness 
and generalized aching. 

The tonsils were not large, but cryptic and greatly congested. There 
was slight anterior and posterior cervical lymphadenopathy, especially on 
the right side. The abdomen showed an old appendectomy scar; the 
spleen was not palpable. 

On May 4 the cervical nodes were larger, and there was bilateral axillary 
lymphadenopathy; spleen palpable 4 cm. below the costal margin. 

On May 14 the adenopathy was diminishing, the spleen was not palpable 
and the patient felt perfectly well. She was discharged in good condition 
on May 23. ' 

The temperature was irregular, usually between 99° F. and 102° F., 
twice reaching 103° F.; entirely normal after the twentieth day in the 
hospital. 

Laboratory findings were: Urine: Trace of albumin and a few hyalin 
casts and cylindroids. Throat culture: Negative for diphtheria. 


TABLE 4. — CASE IV. HEMATOLOGY. 
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12 

70 

12 
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2,208 
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.... 

B f ! i 

38 

48 

14 


3,838 
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December 4, 1925 . 

80 

4.4 

■ill 

60 

29 

3 

2 


2,192 


She was seen again on December 4, 1925, about nineteen .months after 
the acute illness here reported, and was in perfect health. She had had an 
ordinary attack of grippe in December, 1924, and a tonsillectomy in June, 
1925. 

Case V. — A white male, aged nineteen years, was admitted, October 20, 
1924. He caught “cold in his head” at a football game; sore throat, 
malaise, feverishness, headache, swelling of cervical lymph nodes. 

He appeared acutely ill. The pharynx was congested and swollen. The 
tonsils were large, with white patches on both tonsils and on the pharyngeal 
wall behind them. The neck near the mandible was swollen bilaterally in 
a pyriform shape; the swollen anterior cervical nodes seemed confluent and 
were tender; there was edema of the periglandular tissues. Posterior 
cervical nodes were discrete and swollen to hickory nut size, and there was 
bilateral axillary', epitrochlear and inguinal lymphadenopathy. * The spleen 
was palpable 5 cm. below the costal margin. 

On October 23 it was noted that the area of mediastinal dullness was 
“increased” (the measurement was not recorded). 
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By October 30 the 'throat lesions had healed, under local treatment with 
5 per cent neoarsphenamin in glycerin. He was discharged on A ovember 2. 

Tlie temperature was sustained, between 101 F. and 102 F., for six 
days after admission, fell by lysis in the course of three days and was noimal 

tlicrcciftcr* • 

Laboratory findings were: Throat culture negative for diphtheria. 
Throat smear loaded with Vincent’s organisms. Urine: Trace of albumin 
and a few cylindroids. 


TABLE 5. — CASE V. HEMATOLOGY. 


Date. 

R. B. C. 
millions. 

W. B. C. 

P. 

%• 

L. 

%• 

M. 

%■ 
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October 21, 1924 .... 
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45 

49 
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October 24, 1924 .... 
October 28, 1924 .... 

— 
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48 

47 

5 


4,128 
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51 

40 

5 

4 
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4.8 
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52 

40 

G 

2 

3,880 
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He was seen again on March 6, 1925; he had been in excellent health 
since discharge from the hospital. His tonsils were ragged and appeared 
chronically infected. The peritonsillar lymph nodes were barely palpable; 
there was no other lymphadenopathy. The spleen was not palpable. 

Case VI.— A white male, aged nineteen years, was admitted, January 
10, 1925. He had a slight “cold in the head” for two weeks, and for five 
days, sore throat, malaise, feverishness, profuse sweating, frontal headache. 

Physical examination showed a few petechise on the soft palate. Tonsils 
were large and inflamed, with patches of whitish exudate on them. The 
pharynx was congested, and also with patches of exudate. All cervical 
lymph nodes were enlarged and tender; one node in the left axilla and both 
epitrochlear nodes were enlarged. The spleen was barely palpable. 

He was discharged on January 16, after several days of freedom from 
subjective symptoms. 

The temperature was between 101° F. and 103° F. for two days in the 
hospital; entirely normal after four days. 

• Laboratory findings: Throat culture negative forjiiphtheria. Throat 
smears repeatedly negative for Vincent’s organisms. 


TABLE 6. — CASE VI. HEMATOLOGY. 


Date. 

Hb. 

%. 

R. B. C. 
millions. 

W. B. C. 

P. 

%. 

■ 

L. 

%• 

M. 

%• 
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40 

52 

8 

1 

5,600 

8,400 

January 16, 1925 .... 

, , 

• • * • 

9,300 

46 

48 

6 

4,278 

5,022 

December 7, 1925 .... 

80 

4.73 

7,350 

67 

26 

7 j 

4,925 

2,425 


. He was seen again on December 17, 1925. His tonsils had been removed 
m April, 1925 ; his health was excellent. There were barely palpable Ivmnh 
nodes at the angle of the jaw on both sides. * 

«v^t 5 ^aoK*‘ _ TT' ma ^ e >, a Sed twenty-one years, was admitted, Febru- 

ary 8, 1925. He had been ill for two weeks, first with diarrhea, tenesmus 
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and cramps; in the second week, no diarrhea, but coryza, sore throat and 
slight fever. 

The tonsils were ragged, swollen and inflamed; the pharynx congested; 
the uvula edematous. All cervical lymph nodes were enlarged and very 
slightly tender, and there was bilateral axillar 3 r and inguinal lymphaden- 
opathy. The spleen was not palpable. 

He improved uneventfully and was discharged, symptom free, on Febru- 
ary 15. 

The temperature was irregular and often subnormal; the maximum was 
99.6° F. 


TABLE 7. — CASE VII. HEMATOLOGY. 
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49 

1 

40 

1 

11 
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Case VIII. — A white male, aged twenty-two years, was admitted, March 
9, 1925. For four days he had had anorexia, malaise, headache, feverish- 
ness, chill 3 r _sensations, vertigo on moving about and slight soreness of the 
throat. “Tonsillectomy” had been done at the age of seven 3 ’ears. 

Tonsillar remnants were present on both sides; that on the right was 
red and swollen, with a few white spots at mouths of cr 3 r pts; that on the 
left small but ragged and congested. The pharynx was congested. The 
anterior cervical ljunph nodes were bilaterally swollen, and those on the 
right tender; there were several enlarged nodes along the posterior borders 
of the sternocleidomastoid muscles. One right axilla^ node and the right 
epitrochlear were palpabty enlarged. The spleen was barely palpable. 

The swelling of the tonsils and l 3 mph nodes increased, and ulceration of 
the right tonsil was noted; the throat was treated with 5 per cent nco- 
arsphenamin in gfycerin. On March 17 the spleen was felt 1 inch below 
the costal margin. He was discharged in good condition on March 25. 

The temperature was irregular; maximum, 104° F.; normal after ten 
da 3 's in the hospital. 

Lnborator 3 r findings included: Throat culture: Micrococcus catarrhah's, 
Stapli 3 T lococcus aureus and Streptococcus mitis. Throat smear positive 
for Vincent’s organisms. Urine: Trace of albumin and a few c 3 ’lindroids. 


TABLE S. — CASE VIII. HEMATOLOGY. 
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Case IX.— A white male, aged twenty-three years, was admitted, March 
15, 1925. A week before admission he developed painless swelling of 
cervical hunph nodes, without other symptoms. For four days before 
admission he had sore throat, feverish sensations, anorexia, malaise, head- 
ache and slight cough with little expectoration. 

The tonsils were greatl 3 r swollen, with a delicate whitish membrane on 
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the internal surface of each. All cervical lymph nodes were enlarged, 
especially on the left; there were two or three enlarged left supraclavicular 
nodes and bilateral inguinal and left epitroclilear lymphadenopathy. the 

spleen was palpable. . , , 

The throat was treated with applications of 5 per cent neoarsphcnamm 
in glycerin, and he was given one intravenous injection of neoarsphenamm, 
0.6 gm. He was discharged free from symptoms on March 25. 

The temperature was irregular; maximum, 102.4° F.; normal after five 
days in the hospital. . 

The laboratory findings were: Throat culture negative for diphtheria. 
Throat smears at first negative, later positive, for Vincent’s organisms. 
Urine: Trace of albumin and a few cylindroids. 


TABLE 9. — CASE IX. HEMATOLOGY. 
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____ 
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.. 
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4 

m 
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December 8, 1925 

90 
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62 

H 

5 
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' 
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3,904 
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* Oxidase stain. 


He returned for examination about ten days after discharge; he felt well; 
the lymphadenopathy had receded and the spleen was not palpable. When 
seen again on December 8, 1925 he was still perfectly well. 

Case X. — A white male, aged twenty-six years, was admitted, March 
' 25, 1925. Ten days previously he developed enlargement and tenderness 
of the cervical lymph nodes and malaise. Two days after onset a blood 
count was said to have shown 53 per cent of lymphocytes. He was con- 
valescent when admitted; he had recently recovered from severe iritis, 
ascribed to dental infection. 

The throat was negative. There was bilateral cervical, axillary and 
inguinal adenopathy. The spleen was barely palpable. 

He was discharged on March 27. 

The temperature was normal. 


TABLE 10. — CASE X. HEMATOLOGY. 
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I 
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48, 

1 

43 

6 i 

: 

i 

3 
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1 

1 3,528 

| 


ma : Ie > aged nineteen years, was admitted, January 
2/ 1920. For ten days he had had bilateral swelling of cervical Ivmoli 
nodes; for two days, sore throat and feverishness. 1 

The tonsils had been “clipped;" the surface of tonsillar remnants was 
covered with thick greenish yellow exudate. The pharynx was congested 
1 here was bilateral cervical lymphadenopathy, of hickory nut she and a 
y " P murmur ' '“transmitted. The spleen was bare& pal^ 
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He uneventfully improved, and was discharged symptom free on Feb- 
ruary 4. 

The temperature ranged between 100.4° F. and 103.2° F. for two days 
after admission; thereafter normal, except for occasional rises to a little 
over 99 °F. 

The laboratory findings were: Throat culture negative for diphtheria; 
streptococci and staphylococci predominated. Throat smear positive for 
Vincent’s organisms. 


TABLE 11. — CASE XL HEMATOLOGY. 


Date. 

Hb. 

%. 

R. B. C. 
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W. B. C. 

P. 

%■ 
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M. 
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January 28, 1926 .... 
February 4, 1926 .... 

90 

4.69 

17,000 

5,200 

36 1 

57 

7 

6,120 

10,880 


Case XII. — A white male, aged eighteen years, was admitted, April 16, 
1926. He had been subject to frequent epistaxis since childhood, much 
more' frequent (maximum, twelve times in a week) and more profuse in 
the past year. Early in April he developed bilateral cervical, axillary and 
inguinal lymphadenopathy. For ten days he had had headache, dizziness, 
coryza, slight cough productive of yellowish sputum, feverishness and 
occasional nightsweats; for two days, sore throat; he lost 8 pounds in 
three months. A blood count taken April 14 (before admission) is included 
in the table. 

The tonsils were ragged and red; the crypts contained caseous material. 
There was anterior and posterior cervical, supraclavicular, axillary and 
inguinal lymphadenopathy, bilateral; most marked in the anterior cervical 
group. The spleen was not palpable. 

On April 22 a lymph node was removed from the neck for histologic 
examination; the complete report by Dr. Fox appears in the accompanying 
paper. He had no epistaxis while in the hospital. The slight decrease in 
the erythrocjde count is noteworthy. He was discharged on April 29 
subjectively entirely well, but with no noticeable change in the size of the 
lymph nodes. 

The temperature was usually between 100.4° F. and 102° F., once rising 
to 103.4° F.; it reached normal on the fourth day in the hospital, and there- 
after occasional!}" rose to 99° F. or a little over. 

Laboratory findings: Throat culture: Staphylococci and streptococci. 
Throat smear loaded with Vincent’s organisms. Blood TFassermann nega- 
tive. Urine: Faint trace of albumin. 


TABLE 12. — CASE XII. I1EMATOLOGY. 


Date. 

Hb. 

%• 

R. B. C. 
millions. 

W. B. C. 

P. 

%. 

L. 

%■ 

M. 

%• 

E. 

i!L 

B. 

7c. 

Total 
granular 
per c.mm. 

Total non- 
granular 
per c.mm. 

April 14, 1920 . . 



31,000 

18.0 

77.5 

4 


* * 

5,735 

25,265 

April 17, 1920 . 

98 

5.69 

21,100 

22.5,72.5 

3 

BUS 

1.5 

5,170 

15,930 

April IS, 1920 . . 

101 

5.29 

19,500 

29.06G.5' 4 

0.5 


5,853 

13,647 

April 24, 1926 . . 

April 20, 1926 . . 

. . 

76 

' 

L35 

8,000 

5,200 

31.058.0 

l 

* 


- 

1,872 

3,328 


Platelets: 77,600 per c.mm. 
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TABLE 13— COMPARISON WITH OTHER REPORTED SERIES. 




Angina. 







Ulcor- 

ntivo 



• 


| 

Conges- 

or 

exu- 

Vincent's 

Splcno- 



No. 

gestive, 

dative, 

+i 

megaly, 

Remarks. 

Report. 

cases. 

Iper cent. 

r 

per cent. 

• 

per cent.] 

per cent. 

Downey and McKinlny" . ' 
Longcope 12 

0 

10 

44 

60? 

1 

55 

20 

i 

22 

30 

44 

80 

Throat condition not stated, 2, 


1 




or 20 per cent. 

Bloedom and Houghton 15 

4 

0? 

75 

75 

0-50 

With coryza but boto throat not 





mentioned, 1, or 25 per cent; 
"spleen not palpable but en- 
larged to percussion,’’ 2, or 
50 per cent. 





Sprunt and Evans 2 . . 

G 

16 

60 

0 

66 

Some cases seen too late for 




throat lesions. 

Present series . . . . 

12 

33 

58 

50 

75 



Summary.— Twelve cases of infectious mononucleosis are reported; 
the clinical and hematologic pictures seem sufficiently distinct and 
definite to justify the conclusion that the condition constitutes a 
clinical entity. 

From these cases and a review of the literature, the following are 
the salient features of infectious mononucleosis: 

1. The usual general symptoms of an acute febrile disease of 
greater or less severity. 

2. An increase in the lymphocytes, amounting to 40 per cent or 
more of the total leukocytes. 

3. Lymphadenopathy. 

4. Angina— either hyperemia of the fauces and pharynx, or a 
severe ulcerative and exudative process involving tonsils, uvula or 
pharyngeal wall, or all three. In the lesser grades subjective sore- 
ness may be lacking. 

5. Splenomegaly. 

6. The common presence of the organisms of Vincent in the ulcera- 
tive and exudative lesions. 

7. Increase in the total number of leukocytes. 

The prognosis is invariably favorable, and complications almost 
unknown. 

The questions of etiology and relation to other diseases remain 
unsettled. 
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Case XII.— Cervical lymph node removed during late active stage 
of mononucleosis. The node was deep pink, homogeneous and 
moist. The notes taken from our laboratory description are as 
follows: 

“Tissue is distinctly recognizable as lymph node. The capsule 
is wide, connective tissue is hyalin; the lymph channels of the 
capsule are distended and contain a pink staining clot enclosing 
mononuclears. The veins are similar but, of course, with distinct 
walls. The marginal sinus is open in places and collapsed in others. 
Trabeculae are not numerous and are ddicate. Follicular border is 
present; the follicles are irregularly placed and of varying sizes. 
The germ centers are reasonably distinct. The central vessel is 
not prominent. The follicles are formed almost exclusively of quite 
small, normally made lymphocytes. The germ center contains the 
usual vesicular mononuclears. Strands and sinuses are not clearly 
separable. Small mononuclears are the most numerous, and indeed 
they probably constitute 95 per cent of the cells. The large mono- 
nuclears are of four varieties. The first is a large cell with an 
irregular, moderately well stained nucleus, clear nucleolus or two 
nucleoli; its protoplasm is lightly acidophilic. The second resembles 
a very large plasma cell. The third is a cell similar to the first but 
larger, neutrophilic in cytoplasm, phagocytic of red cells and occurs 
more along the sinuses~a reticuloendothelial cell. The fourth is a 
large vesicular cell with delicate nuclear strands and barely dis- 
tinguishable cytoplasm. All these cells give the impression of being 
very soft, and most of them are molded to their place. Two multi- 
nucleated phagocytic cells were encountered. The nuclei in order 
measure: No. 1, 4 to 6 p; No. 2, 7 to 8 m! No. 3, 7 to 10 g; No. 4, 
8 to 9 g. There is no pigment. There are some cells with very 
deeply staining, homogeneous nucleus, some with a nucleus broken, 
which are probably degenerating small mononuclears. . Mitoses are 
not numerous; what is probably direct division was seen once. 
Phagocytosis of fragments is fairly common; here and there, what 
seems to be a red cell, has been taken up, but polynuclears are not 
enclosed. Indeed, myeloid cells are exceedingly scarce. Connec- 
tive tissue is delicate and not increased. There are no necroses or 
tubercular nodes. 

Stimmary. A slightly hyperplastic gland with some degeneration 
of the small mononuclears and very marked phagocytosis by large 
mononuclears. There is some separation of tissue, as if by edema. 

An emulsion in saline of pH 7.4 was made by gentle dabbing of 
the cut surface of the gland into the fluid in a dish. A drop of this 
was placed on a cover glass and applied to a slide prepared by the 
usual method for supravital staining, using a mixture of 0.8 cc. of 
; ^ cent neutral red in 10 cc. absolute alcohol to 2 cc. of absolute 

een° ’ which was added 6 drops of saturated alcoholic Janus 
*• ‘ r "C sHdes were incubated thirty minutes before examina- 

tion and reexamined five hours later. 




Fig. l.—Casc XII; lymph node. Low power of field near edge showing looseness 
of tissue and attempt at retention of architecture. 












Fig. 4.— Case XII; lymph node. Ilich power of a loose area to show relative 
number of larpc and small mononuclears. 














Fig. 5. — Case XII; lymph node. High power to show size, character and phagocy- 
tosis (just below middle) of large mononuclears. 
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The variation in the staining of the smallest mononuclears was 
quite pronounced. The large cells seemed to be the same in all 
fields and in all slides. All the cells seemed soft and easily com- 
pressed when bang in groups. The elements seemed to correspond 
to the lymphoid series in 93 per cent of the individuals. The 
remainder resembled clasmatoeytes, polynuclears and reticulum 
cells. There were no monocytes, nor serosal cells, nor could any 
cells he found with dispersed fine granules stained by Janus green. 
The larger mononuclears were not entirely identic in this prepara- 
tion and the histologic section, and yet close comparisons could be 
made. 

Smears made directly from the cut surface of the gland were 
stained by Wright’s polychrome methylene blue and by oxidase 
stain. Insofar as the latter is concerned, oxidase granules were 
found only in the occasional polynuclear and in one cell resembling 
a myelocyte. In the polychrome stain the elements as described 
in the vital staining could be identified and in the same numbers. 
It is noteworthy that they measured from 1 to 3 y larger than in 
the supravital staining, possibly from being flattened out. The 
amount of cytoplasm was relatively small in all cells. Most of it 
was basophilic, a character best seen in the larger mononuclears of 
the lymphoid type. Many nuclei were neutrophilic and a few 
slightly acidophilic. Some nuclei were pyknotic, some broken. 
It seems worthy of emphasis that the small lymphoid cells in all 
kinds of preparations seemed soft and degenerating, , if one may 
judge by the staining characters. 

Summary. Observations on tire histology of lymphatic tissue 
removed during the course of infectious mononucleosis and on the 
staining by the supravital technique of cells from a lymph node 
in one case are reported. 

The lymphatic tissue showed marked hyperplasia, notably of the 
small lymphoid cells and to a less extent of the large mononuclears. 
Phagocytosis of fragments, but not of whole cells, was seen. The 
lymphocytes appeared quite soft and degenerating. By supravital 
staining the cells corresponded with the lymphoid elements. No 
monocytes were seen. 

The histology of infectious mononucleosis seems not to be very 
distinctive, unless it be that there is a marked hyperplasia of all 
elements with an attempt to retain the architecture of lymph nodes. 
According to our tissue, however, there should be no confusion with 
any chronic lymphadenopathy at the height of development of 
mononucleosis. 
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THE OCCURRENCE OF LEUKOPENIA IN HODGKIN'S 
DISEASE, LYMPHOGRANULOMA. 

Bt H. R. Miller, M.D., 

NEW YORK CITY. 

(From the New York Post-Graduate Medical School and Hospital and the Montcfiore 

Hospital.) 

Hodgkin’s disease, lymphogranuloma, has been separated from 
a host of simulating clinical pictures because clinically and, more 
especially, pathologically it possesses definite characteristics. Aside 
from the manifestations of mechanical pressure and the deformities 
due to abnormal glandular masses, there are often constitutional 
signs, that is, fever, asthenia, wasting, sweating and anemia. The 
blood forming organs are assailed and, therefore, we search in them 
for pathologic alteration and for changes in the circulating blood 
cells. As a rule, the red blood corpuscles suffer (but there is seldom 
any hemolysis*); the white cells, on the other hand, may remain 
normal in quantity and quality or they may range from a state 
of pronounced leukocytosis to a severe leukopenia. 

The Leukocytes in Hodgkin’s Disease. During almost any or all 
clinical phases of this disease the white cell count may exhibit no 
shift or variation in number, proportion or character. Some 
students, however, have tried to correlate the blood findings, par- 
ticularly an increase or decrease in the total number of leukocytes 
or a polynucleosis or a lymphocytosis, with the stage and the condi- 
tion of the disease. For instance, Bunting maintains that in cases 
of less than one year’s duration there is no leukocytosis, but there 
is a relative lymphocytosis,! with an increase in the transitional cells 
and a fall in the number of eosinophils, while in further advanced 
and more generalized cases he encounters an increase in the total 
white cell count with a polynucleosis of 75 to 90 per cent. A rela- 
tive increase in the number of large mononuclear cells, not lympho- 

* Perhaps, it is permissible to infer the presence of an active process of hemolysis 
in what appears to bo a specialized picture of Hodgkin’s, so-called primary splenic 
Hodgkin’s. I refer to the clinical syndromo of a largo splenic tumor, sometimes with 
pain over this organ, and a delicate, but unmistakable jaundice (also itching) accom- 
panied often by asthenia or excessive sweating with leukopenia and a relativo lympho- 
cytosis (Weber). The spleen receives the brunt of tho granulomatosis alteration 
while tho lymph glands throughout tho body appear to be normal or scarcely attacked. 
In a number of details, the picture is unlike tho usual case of Hodgkin's disease. 

t It may bo important to determine if Hodgkin’s granuloma originates ns a pro- 
liferation of lymphoid colls or of tho reticular cells. The escape of lymphocytes 
into the running blood stream might be expected if the former were true (Sym triers), 
whereas if the disease were primarily concerned with a stimulation of endothelial 
cells and the cells of the reticulum, then the absence of lymphocytes in tho blood 
stream would not be surprising (Turnbull, Ewing). 
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cytes, especially the transitional type (19 to 33 per cent) was 
emphasized by Stewart. 

The literature abounds in references to eases with leukocytosis. 
Fraenkel and Much, Weiss, and Fabian called attention to the rise 
in quantity of polynuclear cells, particularly in the later stages. 
Lincoln published very high leukocyte counts. Over 46 per cent 
of the cases of Desjardins and Ford hud a white cell count above 
11,000. To Bunting, a significant feature was the high percentage 
of transitional leukocytes found at any period of the illness, inter- 
preted by him as caused by proliferation of endothelial cells of the 
lymph glands. (A leukocytosis, usually present, can also be absent 
in high or prolonged fever, as in the so-called Murchison or Pel- 
Ebstein syndrome.) 

Leukopenia in Hodgkin’s Disease. Fabian claims there is a nor- 
mal leukocyte count or leukopenia in one-fifth of all cases. This 
seems a rather high percentage. At Montefiore Hospital the records 
of the last 18 cases of Hodgkin’s disease (diagnosis established at 
autopsy or from biopsy) revealed a leukopenia (and this only a 
suggestive one) in 1 instance only (Case 9833). The patient 
had a total white count of 5200 at one time, a polynuclear 
differential of 55 per cent, with some myelocytic cells, probably 
due to bone marrow irritation. Some of these 18 cases were 
exposed to Roentgen ray, not a few had fever, toxemia and intense 
anemia. 

We have no satisfactory conception of what produces any leuko- 
penic state. For Hodgkin’s disease, however, we can attempt to 
correlate, if possible, the occurrence of leukopenia with demonstrable 
alteration in bone marrow. At a glance it will be seen in this pre- 
sentation that leukopenia was encountered in some patients whose 
bone marrow was definitely invaded by granulomatosis tissue, and, 
on the other hand, in other patients when bone marrow structure 
remained unimpaired. No evidence is available, pro or con, as to 
whether the physiologic functions of bone marrow share or control 
the production of leukopenia or enter into its genesis whatsoever. 
Extreme leukopenia in Hodgkin’s disease has been reported by a 
. number of men, Giitig, Mellon, Meyer, Urchs. 

A. Cases with No Demonstrable Bone Marrow Changes. Case 
I.— (Reported by Mellon.) Probable Splenic Hodgkin’s Disease 
Associated with Leukopenia ( with a Relative Polynucleosis). Mellon 
considered his case primary Hodgkin’s disease of the spleen. The 
patient was a girl, aged seventeen years. She came to the hospital 
for a gynecologic operation, and after a few days developed fever 
severe anemia and leukopenia. Within a few weeks her spleen 
was removed, and she showed thereafter an immediate rise of white 
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blood cells to 11,500. She died shortly after splenectomy. Her 
blood counts in detail follow: 


Date (1910). 

Red 
blood 
cells. , 

Hemo- 
globin, 
per cent. 

White 

blood 

cells. 

Poly-' 
nuclears, 
per cent. 

October 25 

. 4,500,000 

90 

3,000 

80.5 

November 8 

. 2,800,000 

75 

1,600 

84.0 

November 15 . 

. 2,600,000 

60 

800 

84.0 

November 18 . 
November 19 . 

. (Large spleen removed) 

. 2,900,000 70 

11,500 

8-1.0 


Autopsy, November 19: Spleen, Hodgkin’s lymphogranuloma. 
The liver had atrophic changes. No lymph nodes involved. Exam- 
ination of bone marrow not noted. 

This patient had a leukopenia before splenectomy, beginning at 
3000 leukocytes and falling to 800 cells by the twenty-first day. 
However, there was no swing in the differential count from a poly- 
nucleosis to an agranular condition. Apparently a marked leuko- 
penia can appear suddenly in Hodgkin’s disease, albeit a rather 
unusual form of the disease was present here. Mellon in his article 
quotes the published cases of Wade and Symmers (with no com- 
plete autopsy findings) as corroboration that primary splenic 
Hodgkin’s disease is not unknown.* 

Two Cases of Widespread Hodgkin’s Disease with Leukopenia ( hid 
no Agranulocytosis ) . Through Dr. Henry M. Feinblatt’s kindness, 

I may cite the brief outline of 2 patients, each with extreme leuko- 
penia (not agranular in character) during life and with well estab- 
lished Hodgkin’s lymphogranuloma lesions at necropsy, the bone 
marrow showing no invasion upon careful inspection. 

Case II.— N. R., aged nineteen years, complained of abdominal 
distress, progressive weakness and profuse perspiration. The dura- 
tion of the disease was six weeks. Gastrointestinal symptoms were 
marked. There was excessive perspiration afternoon and evening. 
Examination showed the patient to be icteric, emaciated; the chest 
had no evidence of tuberculosis; the liver’s edge was three finger’s 
breadth below the costal margin and the spleen was not enlarged. . 
Fever continued between 100 °F and 104° F. During observation he 
developed enlarged lymph nodes in the axillae and neck. Red cell 
count, 3,S00,000; white cell counts, 2400, 2800, 3200; polymorpho- 
nuclears, 70 per cent; hemoglobin, 70 per cent. The patient devel- 
oped cellulitis of the arm and forearm and died. 

Case III.— Mr. G. was a patient, aged twenty years, complaining 
of gastric distress, progressive weakness and cough. He had a 

* Rollcston in his Scliorstcin Memorial Lecture on Hodgkin's lymphogranuloma 
(Lancet, December 12, 1925, p. 1209) mentions briefly a case of Cornwall's, Krumb- 
Itaar's case involving spleen and bone marrow (but not lymph nodes), L’Esperancos 
case and 2 cases considered primary splenic Hodgkin’s by Ewing, (one of Donhauser 
and another recorded by Kummel.) 
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family history . of tuberculosis. The course of the disease was 
approximately two months. It began with nausea, vomiting and 
progressive weakness. Examination two weeks after the onset of 
the symptoms revealed a slightly icteric male with a temperature 
of 102 ° F to 103 0 F and a rapid pulse. Cervical nodes were enlarged, 
lungs negative, spleen much enlarged and liver enlarged and tender. 
During observation there was rapid progress of the disease, with 
great weakness and progressive anemia. Red cell count, 2,200,000; 
hemoglobin, 30 per cent; white cell counts, 1400, 1000 and 1900. 

A Case of Marked Disseminated Hodgkin's Disease with Extreme 
Agramdocytie Leukopenia and no Generalized Bone Marrow Involve- 
ment {only the Vertebral* Bone Marrow was Examined ; no Per- 
mission Secured for Inspection of the Rest of the Skeleton) . Case IV. — 
(No. 9145.) L. R., white, male, aged twenty-eight years, was at 
the New York Post-Graduate Hospital in June, 1925 and had a 
cervical lymph node removed, which upon section pathologically 
confirmed the clinical diagnosis of Hodgkin’s granuloma. From 
July 9 to November 6 of the same year he received, at the hands of 
a private physician, not under the auspices of the hospital, six 
Roentgen ray exposures, each dose and interval of treatment as 
follows: July 9, 1925, July 18, August 4, August 17, October 19 
and November 6. At each treatment 50 cm. skin distance, 210 K.V., 
4 ma. for forty minutes, using 0.5 mm. copper and 1 mm. aluminum 
filter; field, 10 by 15 cm. (The lymph nodes in his neck could not 
be felt after the third treatment.) 

On December 21, 1925, he was readmitted to the hospital, com- 
plaining that during the last six weeks he had been growing steadily 
and rapidly weaker, that he suffered abdominal colic and that he 
was very constipated. He became aware of the reappearance of 
his neck lymph nodes, together with fever, only two weeks before 
. readmission. 

An examination disclosed bilateral cervical lymph nodes, now 
very large. A semiviscid exudate came from his tonsils. He 
seemed slightly jaundiced. His heart was not enlarged, but over 
its apex there was a slight soft systolic murmur. The liver and 
spleen were very large, and for two days before death he had signs 
of bronchopneumonia in his left axilla. He had continuous fever 


* In. this connection we wish to cite Eugen Fraenkel (Handb. d. Spez. Path Anat 
u. Hist. 1920): “(Granulomatous) nodes identical with those encountered ’in the* 
spleen are iound, in some cases, in those tissues closely concerned with blood forma 
tion— the bone marrow of the long medullary bones and the vertebra One should 
not fail, therefore, to investigate large portions of the skeleton. Within the medulla™ 
cavity of the severed long bones and within the spongy areas of the vertebra in 
special cases, one may discern gray opaque nodes, varying in size and numberinvadira 
the vertebra partly or entirely, sometimes so extensively that the mmST- g 
not only surrounds the dura mater but proliferates thrWb (L? lnuJ °P a ,T SUe 
mina and so, perhaps, severely damages the spinal corfV ln tcrvertebral fora- 
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throughout his five weeks at the hospital, the temperature ranging 
from 98° F to 103° F. Laboratory tests yielded normal blood 
chemistry figures, a negative Wassermann reaction and an icterus 
index of 6. The Roentgen ray film of the chest revealed hilum 
thickening. A blood culture, taken a few days before exitus, con- 
tained many colonies of anhemolytic streptococci (viridans). Of 
particular interest were his blood counts: 



Red 

Hemo- White 

Poly- 

Small 

leuko- 

Large 

leuko- 

Date. 

blood 

gtobin, blood 

nuclears, 

cytes. 

cytes. 

cells. 

per cent. cells. 

per cent. 

percent, percent. 

December 23, 1925 

3,720,000 

58 4,200 

76 

7 

8 

December 29, 1925 

3,120,000 

49 4,450 

53 

45 

1 

January 4, 1926 . 

4,048,000 

48 7,200 

66 

15 

13 

January 11, 192G . 

3,192,000 

51 2,800 

77 

3 

6 

January 18, 1926 . 

2,704,000 

47 900 

0 

55 

26 

January 19, 1926 . 

2,256,000 

38 240 

0 

51 

32 

Date. 

Mono- 
nuclear 
leuko- 
cytes, 
per cent. 

Disinte- Eosino- Tra mi- 
grated philes, tionals, 

cells. per cent, per cent. 

Platelets. 

Decembor 23, 1925 

. . 0 

0 

0 

2 


December 29, 1925 

. . 0 

0 

1 

0 


January 4, 1926 . 

. . 3 

0 

0 

3 


January 11, 1926 . 

. . 8 

0 

1 

5 


January IS, 1926 . 

. . 11 

4 

0 

4 


January 19, 1926 . 

. . 10 

4 

0 

3 

79,200 


At autopsy there was a disseminated Hodgkin’s process, involving 
cervical, bronchial and abdominal nodes, liver, spleen (unfortu- 
nately no permission could be secured for inspection of bone mar- 
row of the long bones, but the vertebrae were examined and showed 
no changes in bone marrow), together with multiple hemorrhagic 
infarctions in the lungs containing anhemolytic streptococci. Strik- 
ing was the absence of any inflammatory process about these mul- 
tiple lesions in the lungs. This we may interpret as a failure on 
the part of the patient’s tissues to react to a probable preagonal 
bacterial invasion. 

Here then (in L. R.) extreme leukopenia came suddenly, the 
granular cells disappearing and the total white cells falling to 240 
cells within two days. Only this remarkable blood finding directed 
tiie clinician’s attention to an impending death; for otherwise, 
despite five weeks of protracted fever of the Pel-Ebstein type, 
associated with Hodgkin’s disease, death was not prognosticated 
for some time to come. In other words, clinically, there was no 
reason to expect him to die as suddenly as he did. The presence 
of fever, of a toxemia, of an anhemolytic terminal bactcriemia, 
the fact that Roentgen ray therapy in large doses had been employed 
up to six weeks before the appearance of this blood picture, not to 
stress the dissemination of markedly advanced Hodgkin’s lesions, 
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each or some ( or all of these features may have had a part in the. 
production of the agranulocytic leukopenia. 

B. Cases with Definite Bone Marrow Involvement. Case V.— 
(Reported by Giitig.) Generalized, Hodgkin’s Disease with Severe 
Leukopenia ( Terminal Agranvlocytosis ) , the Bone Marrow Showing 
Granuloma Alteration. Giitig published the case of a girl, aged 
eighteen years, whose autopsy disclosed Hodgkin’s disease of the 
cervical and retroperitoneal and peribronchial lymph nodes. There 
was also tuberculosis of the peribronchial lymph nodes and miliary 
tuberculosis of the spleen. She had necrosis of the tonsils, edema 
of the legs and an enlarged liver and spleen. The bone marrow had 
extensive granuloma changes. Her blood counts were: 


Date. 

Red 

blood 

Hemo- 

globin, 

White 

blood 

Poly- 

nuclcars, 

Lympho- 

cytes, 

Myelo- 

cells. 

per cent. 

cells. 

per cent. 

per cent. 

cytes. 

September 27 . 

• • » « • 


800 

60.0 

40.0 


October 3 . 

. 1,700,000 

25 

850 

51.0 

48.0 

1 

October S . 

. «... 


1,050 

70.0 

30.0 


October 16 



1,040 

35.0 

64.0 


October 24 

. 1,200,000 

20 to 25 

950 

45.0 

55.0 


November 2 . 


700 

50.0 

50.0 


November 3 . 

. 1,320,000 

20 to 25 

080 

55.5 

44.5 


November 8 


700 

65.5 

34.5 


November 14 . 

. 1,940,000 

20 to 25 

880 

55.0 

45.0 


November 18 . 

. 1,060,000 

, . 

1,200 

1.0 

99.0 


November 19 . 

. 1,000,000 


2,000 

0.0 

100.0 


The total white cell count, constantly low, toward the end sud- 


denly made a feeble attempt to rise as the granular white cells 
vanished from the blood stream. In this case, also, the presence 
of necrotic tonsils provokes the suspicion that the agranulocytic 
state accompanied an unappreciated clinical condition of agranu- 
locytic angina, in which, as a rule, the red blood cells and hemo- 
globin suffer little, if any. Giitig ’s patient, however, had a marked 
anemia with or from Hodgkin’s disease, so that the reduction in 
hemoglobin and red blood cells would militate against the diagnosis 
of a possible agranulocytic angina. Vincent’s angina is not men- 
tioned in this case. 

Giitig tried to produce a postprandial leukocytosis, giving his 
patient food during the leukopenic state while as yet no agranulo- 
cytosis had appeared. (On November 11; see table above.) The 
leukocytes did not increase in number. This suggestive experiment 
may offer a means of gauging whether or not the white-cell-forming 
tissue's still retain their capacity to produce additional leukocytes, 
as noted in the blood stream, however severe a leukopenia there 
ma3 r be. As is well known, from the intravenous introduction of 
protein or bacteria there is a sudden leukopenia. This phenomenon 
is interpreted as an excessive depositing of leukocytes into the 
capillaries of the tissues of the body, so that in the blood there is a 
lessened number. Obviously, a postprandial leukocytosis response 
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could be expected in this kind of leukopenia, while in the leukopenia 
associated with a severe aplastic condition leukocytes would not be 
plentiful in the various tissues of the body. 

Giitig’s report resembles a case in our own experience and has 
particular value for us because he published a detailed description 
of the bone marrow changes. 

Case VI. — A Patient with Generalized Hodgkin’s Disease Accom- 
panied by Leukopenia, the Bone Marrow Exhibiting Extensive Granu- 
loma Lesions. (No. 1226.) J. T. was admitted to the New York 
Post-Graduate Hospital, April 19, 1926, and died, May 3, 1926. 
He was a vigorous and well built Polish man. Quite suddenly he 
felt prostrated, developing drenching sweats, abdominal colic and 
attacks of diarrhea. He had bilateral cervical adenitis (he knew of 
these enlarged glands for six weeks only), right axillary nodes, large 
left axillary nodes, a large liver and spleen, moderate edema and 
his blood was anemic, with some tendency to leukopenia. An 
excised lymph node was diagnosed pathologically as Hodgkin’s 
disease. 

After a four weeks’ absence he was readmitted to this hospital. 
His sjTnptoms were aggravated. It was apparent at once that his 
pallor and edema were increased and that now he had ascites and 
bilateral hydrothorax. Despite this fluid accumulation, he had lost 
body weight and he was beginning to develop pronounced signs of 
cardiac insufficiency. The severe anemia remained unchanged and 
uninfluenced. His neck and axillary lymph nodes were not large, 
his liver seemed smaller and the size of his big spleen unchanged. 
Fever developed and remained during his last days in the hospital, 
but no leukocytosis was noted. 

A study of his blood counts demonstrated that, in addition to a 
marked secondary type of anemia (there being anisocytosis and 
moderate poikilocytosis), his leukocyte cells remained low, exhibit- 
ing a tendency toward lymphocytosis with thrombocytopenia during 
the early days after his readmission to the hospital. He did not 
rally after two blood transfusions, the anemia remaining unaffected. 
A week prior to his death his leukocytes tried to mount and shift 
toward a relative polynucleosis. The blood counts were: 
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J. TVs necropsy disclosed a generalized Hodgkin's lymphogranu- 
lomatosis involving all nodes., the spleen and the bone marrow 
(Figs. 1 and 2). In addition there was an old tuberculous process 
of the peribronchial lymph nodes, an extensive ulceration of the 
laryngeal mucosa, a generalized edema and an early bilateral lobu- 
lar pneumonia. His bone marrow, microscopically, showed a fairly 
good proportion of eosinophilic and neutrophilic myelocytes and 
leukocytes, but the marrow substance was rather poor in erythro- 
blasts and erythrocytes and an occasional mitotic macroblast was 
seen. Numerous megakaryocytes and giant cells resembling the 
Dorothy Reed type were present. Very extensive areas of granu- 
lation tissue and of necrosis similar to those in the fymph nodes and 
spleen were seen. Some giant cells of the megakaryocytic type were 
observed, but it was difficult to decide whether they belonged to 
the granulomatous areas or to the elements of the bone marrow. 

Discussion. Just what produces so severe a depletion of white 
cells in the circulating blood is not clear. For its explanation a 
variety of reasons has been advanced, namely, a prolonged or 
advanced toxemia, protracted or excessive Roentgen ray treatment, 
actual lymphogranulomatous infiltration replacing the erythroblas- 
tic tissue, thus causing an eventual aplasia; also arsenic therapy has 
been held responsible for producing bone marrow exhaustion after 
an initial stimulation. 

Pathologically, Hodgkin's disease is an encroaching, spreading 
process, whereby the lymph structure (of glands, and so forth) is 
replaced by chronic granulomatous tissue. The lesions show, micro- 
scopically, proliferated endothelial cells, peculiar, large giant cells, 
eosinophilic cells, in fair numbers, overgrowing connective tissue, 
and clusters of lymphoid cells. These latter are, possibly, residual 
normal areas in lymph nodes, now almost completely invaded by 
granulomatous tissue; or they may represent collections of lymphoid 
cells gathered from the blood stream. Regardless of whether or 
not the pathologic process is barely visible or palpable for the 
clinician or clearly widespread, many authorities believe Hodgkin’s 
granuloma always a disease of the entire lymphatic system and 



498 MILLER : LEUKOPENIA IN HODGKIN’S DISEASE 

blood forming organs. In most, or nearly all, cases the bone marrow 
is spared. However, there are instances when a depression of all 
the blood elements is attributable to an aplasia (nonregenerativc 
state), paralyzing the bone marrow functionally, or else altering it 
to such a degree, by actual granulation tissue invasion, that the 
bone marrow no longer regenerates any myeloid forms. An agranu- 
locytic white cell blood picture can, therefore appear. In ICraus- 
Brugsch (Spez. Path. u. Tlierap. inn. Krankh., vol. 8) Naegeli 
described a case of chronic lymphatic disease, and neither in the 
blood nor in the histologic section of the patient’s organs could he 
find any neutrophilic cells, indicating, to his mind, that the agranu- 
locytosis was caused when the myeloid-cell-producing tissues were 
overwhelmed by the lymphatic disease. 

1. Aplasia. An aplasia, consequently, may lead to a leukopenia, 
agranulocytic in type. Sometimes the blood’s white cells are 
greatly diminished in number, and there is widespread alteration in 
the blood-forming tissues. For want of more precise knowledge, 
it is surmised that the toxin of certain diseases can do this, for 
example, typhoid, measles (during the incubation period), very 
severe pneumonias and chronic granulomatous inflammatory pro- 
cesses, such as tuberculosis, leprosy, syphilis, chronic glanders, 
actinomycosis, blastomycosis, streptothrix infections, mycosis fun- 
goides, sporotrichosis. It is sheer speculation to assume that a 
leukopenia in these conditions is the result of an inhibiting or para- 
lyzing effect of toxin upon the white blood cells in the blood stream 
or that the white cells are found in the blood stream in such meager 
numbers because toxin has directly affected the bone marrow, caus- 
ing a so-called “insufficiency of the bone marrow” in a physiologic 
sense. (An anaphylactic leukopenia has been described, but has no 
particular bearing here.) 

2. Toxemia. Whether in Hodgkin’s disease we are dealing with 
an infection and its toxin or with a neoplastic process or, possibly, 
with a condition which partakes of the characteristics of infection 
and newgrowth is, of course, unknown. At all events it is not 
outside the bounds of possibility that a pronounced leukopenia in 
this disease may be caused by such an, as yet, undiscovered poison 
affecting directly the white cells in the blood stream or paralyzing 
the white cell response of the bone marrow. The cases cited in this 
text may illustrate and lend support to this conception. However, 
granulation-tissue invasion into the bone marrow docs take place in 
some cases and a leukopenia present in this connection might be 
directly related to the bone marrow disease. Cases V and AT have 
bearing upon this point. 

3. Effect of Roentgen Ray. Confusion exists as to the influence 
of Roentgen ray treatment in the production of leukopenia. Experi- 
mentally, Murphy and Sturm pointed out the destruction and sub- 
sequent proliferation in the germinal centers of lymph glands exposed 
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■ to Roentgen rayd-VThey found an immediate leukopenia with pro- 
nounced lymphocytosis within a day or two after exposure and 
following fthis. a gradual but well established leukocytosis by the 

.Ktenth or fourteenth day. With excessive doses these workers could 
'T^vercly ^damage' -the germinal centers, whereupon the initial leuko- 
penia. lasted a-number of days until the quickly ensuing death of 
f?;th£anm^ beings we could find no clarified reports 

- cohoerriing -the effect of Roentgen ray upon normal blood counts. 
The influence of Roentgen ray upon the white blood cells in diseases 
like leukemia is recognized, although not understood (Minot, Levin), 
and in die practical therapeutic use of Roentgen ray the danger of 
white; cell depletion is assumed and guarded against (for instance, in 
^ leukemia -.Roentgen ray treatment is considered hazardous unless 
Hiiiereys r a:concentraRon, at least, of 20,000 to 30,000 white cells 
jvper cubic millimeter of blood). Few cases of Hodgkin’s disease 
'escape Roentgen ray treatment nowadays, so that a leukopenia, 
n^when it. occurs, may bear a significant relationship to the intensity 
^■of Roentgen ray exposure and to the interval of time between treat- 
metit.' , There remains the possibility of a delayed Roentgen ray 
Effect manifesting itself as a leukopenia.* 

. 4. Ilactaricmm. Since a leukopenia has been noted after a sud- 
den /intravenous injection of bacteria (for example, typhoid bacilli) 
might be urged that in L. R. a leukopenia followed a sudden 
;.’; ; bIood ^stream, invasion by anbemolytie streptococci. Even if there 
ere incontrovertible proof that bacteria can cause such a leuko- 
' penia we would still have to account for the agranular character 
n/ pLthis leukopenia in L. R.’s case, and for the absence from his 
tissues and organs of accumulated granular white cells which might 
;:?;haye been swept out of Ms blood circulation. As a matter of fact, 
; the .dissection of this patient’s organs, the lungs notably, revealed 
large clumps of bacteria with no surrounding zone of white cells 
-/ whatsoever; evidently his tissues failed to respond to the presence 
;. : ;,of:bacteria. Inasmuch as the depletion of his white cells went hand- 
^;in-hand with an aggravation of his anemia and with a striking 
^reduction in the number of his platelets, we cannot exclude the 
^probability. that his bone marrow and blood-forming tissues suffered 
severe general aplasia. 

•^Differential Considerations. The pathogenesis, whatever it may 
;;pfoye.to be, of Hodgkin’s lymphogranuloma is, perhaps, responsible 
for. the .occurrence of a severe leukopenia. Nevertheless, as we 
have tried to indicate, a variety of causes, alien and unrelated to 
t ; /fiodgkih’s disease, may produce a white cell depletion and, obviously, 
d- shch a, leukopenia might be discovered in any patient already 

■ .^fflibted with Hodgkin’s disease. There remains, however, a variety 
: ./.pf :'sphulating conditions in respect to the leukopenia or to the 
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absence of granular cells, and these clinical situations deserve a word 
of discussion. 

Simple lymphocytosis can be produced by severe sepsis or poison- 
ing from extraneous substances like benzol, or by particular infec- 
tions like pertussis, or by chronic inflammatory processes as 
tuberculosis, leprosy, syphilis, actinomycosis, blastomycosis, mycosis 
fungoides, glanders, rhinoscleroma, sporotrichosis. Rarely is the 
total white count extremely low; moreover some granular cells, 
however few in number, are found in the blood. It is well to 
distinguish in tills connection a relative from an absolute lym- 
phocytosis. Usually a so-called lymphocytosis is, in reality, a con- 
dition wherein the neutrophilic leukocytes are greatly reduced, 
thereby presenting a secondary but relative increase in- the per- 
centage of lymphocytes. This type of relative lymphocytosis 
accompanies most of the diseases just enumerated. On the other 
hand, true lymphocytosis, and by this we mean an actual absolute 
increase in the total number of lymphocytes, is comparatively rare. 
It does occur in pertussis for instance, the total lymphocytic counts 
rising to 80,000, or even to 200,000. 

Agranulocytic Angina. This term is employed to designate 
clinically an abrupt overwhelming picture ushered in with fever, 
chills and severe angina involving the Waldeyer ring (necrosis of 
the tonsils and the nasal mucous membrane). An occasional case 
develops insidiously. The condition. moves swiftly and is nearly 
always fatal. Females more than males have thus far been reported, 
the age incidence ranging from twenty-two to sixty-three years. 
Striking, indeed, is the blood picture. The granular cells seemingly 
escape from the blood stream, and there results a relative lympho- 
cytosis and an extreme leukopenia. In this condition no granular 
cells whatsoever may appear in the blood stream, while the red 
blood cells and hemoglobin remained practically undisturbed. We 
have then, unlike the leukopenia seen in Hodgkin’s disease, severe 
throat angina (Vincent’s organisms are often present), a quickly 
overwhelming clinical course associated with no anemia and with 
no stigmata of Hodgkin’s disease. Unfortunately, as already dis- 
cussed, a severe anemia is frequent in Hodgkin’s disease, so that 
under such circumstances w r e cannot diagnose with certainty agranu- 
locytic angina because, to begin with, the red blood cells and hemo- 
globin may not have been spared. Nor is it possible to state, at 
tills time, whether the agranulocytosis and white cell depletion are 
an effect of a bacteriemia or whether they indicate a peculiar failure 
on the part of the host to respond to bacterial infection. This 
point has bearing upon the consideration of agranulocytic angina 
as an entity svi generis. 

Infectious mononucleosis was first recognized by Pfeiffer,, and 
probably represents the condition formerly called glandular fever. 
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Frequently it is associated with Vincent’s angina. Patients become 
acutely ill, developing sore throat, general but superficial adenop- 
athy, enlargement of the spleen and fever. Recovery is usual. 
Tlie spleen returns to normal. The red cells and hemoglobin stay 
practically unchanged. There is a relative lymphocytosis, most of 
the lymphocytes are mature forms, but a number of immature 
and even abnormal lymphocytic cells are present. The agranular 
cells run to 70 or SO per cent, and this preponderance might arouse 
a suspicion of acute leukemia. No immature granular cells are 
found and the total white count is at 20,000 to 30,000. 

Despite the fact that we have here a preponderance of agranular 
cells with little change in the red corpuscles or hemoglobin, also a 
severe angina, this condition is scarcely to be confused with any of 
the leukopenias described. 

Acute Leukemia. Sternberg denies the validity of such a diagno- 
sis, maintaining that the clinical picture which resembles so-called 
acute leukemia is, in reality and fundamentally, an infection, 
peculiarly capable of rousing the blood-forming organs and tissues 
to simulate a clinical syndrome like leukemia. Be ‘this as it may, 
leukemias with palpable or visible signs of abnormal spleen, liver, 
nodes, skin, mucous membrane, fundi and so forth, offer small 
probability for confusion, because the blood is apt to exhibit large 
numbers of lymphocytic and lymphoblastic cells or myelocytic and 
myeloblastic cells in various stages of immaturity, together with 
hemolysis, bleedings, change in platelet count. More especially, 
one might have to consider the leukopenic types of leukemia, 
so-called aplastic or subleukemic leukemia. Stated simply, in this 
type there are clinical manifestations of leukemia, but with a total 
white count strikingly reduced, so that the blood picture of leukemia 
is spread before us in a limited and greatly decreased quantity of 
white cells. 

Thrombocytopenia. A possible though remote cause for confusion 
might exist here for the novice, because in this condition there is 
a marked reduction in the total platelet count. There are, how- 
ever, bleedings, an enlarged spleen as a rule, a normal coagulation 
time, a prolonged bloodclot retraction period and hemolytic phe- 
nomena. But there is no leukopenia and no lymphocytosis. 

Aplastic Anemia. This term is meant to indicate a depletion or 
exhaustion of the bone’ marrow and blood-forming tissues. As a 
consequence, the sources for blood regeneration and replacement 
no longer function adequately, and all blood-forming elements— 
red cells (hemoglobin), leukocytes and platelets are depressed in 
number. Practically no platelets are seen and the leukopenia is 
extreme. 

It is obvious that since we do not understand the etiology of 
many of the conditions enumerated above w r e cannot exclude them 
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as causative factors in the production of the leukopenia seen in 
Hodgkin’s disease, and this takes on additional force because we 
do not know how' or if the lymphogranuloma process alone produces 
any of the blood changes observed during the course of Hodgkin’s 
lymphogranuloma. 


Note. — I am indebted to Dr. Paul Klemperer for tbe autopsy reports and ttie 
photomicrographs. 
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HODGKIN’S DISEASE OF THE SKIN AND MUCOUS MEMBRANES. 

with report of a case ‘with unusual lesions. 


By Rene Bine, M.D., 

SAN FHANC1SCO. 

In 1832, Hodgkin first drew attention to the disease which now 
bears his name, and though recent medical literature fairly teems 
with reports of clinical, pathologic and bacteriologic studies of 
this condition, its etiology remains obscure. Proper treatment 
may seem to retard its onward march, improvement being noted 
for months, or even a few years, but real cures are questionable. 

In spite of classical descriptions of the clinical aspects of Hodgkin’s 
disease, its early diagnosis is not always easy. In the large majority 
of cases the symptoms are caused by either (a) lesions of the super- 
ficial glands, (b) the presence of intrathoracic lymphadenoma, br 
(c) abdominal lesions. 

It is, however, possible, to find Hodgkin’s disease revealing its 
presence by -cutaneous manifestations. Kurt Ziegler, 1 - 2 from a 
review of the literature and a study of 70 cases, felt that one-fourth 
of all cases, at some time or other during their illness, showed evi- 
dence of skin involvement. He stated that in from 5 per cent to 12 
per cent of the cases the skin symptoms preceded the general ones. 

In 1917, Ii. N. Cole 3 studied the records of 29 cases that had been 
observed over a period of fifteen years at the Lakeside Hospital, 
Cleveland, in addition to 4 personal cases and 1 seen in consulta- 
tion. Of these 34, 13 showed more or less cutaneous symptoms and 
lesions in connection with their generalized condition. As near as 
can be determined from a perusal of Cole’s paper, in only one is there 
a possibility that the cutaneous symptoms preceded the general ones. 

Ziegler has thoroughly described the usual skin lesions. Cole 
has again enumerated them and added to the original descriptions, 
giving conclusions based upon his own experience. His article con- 
tains several good illustrations. The commonest skin symptom is a 
pruritus, Next in frequency is a prurigo-like exanthem. Rarely 
does one encounter a diffuse exfoliating erythrodermia. Urticaria 
has been seen in many cases and Kreibisch reports a generalized 
eruption antedating other evidence, of the disease by six months. 
Edematous swellings, permanent or transitory, pigmentations, 
spotted or diffuse, and disturbances in the nutrition of the skin are 
also encountered. Reddish or bluish skin tumors have been 
described. Cole has but 1 such case in his series. Pancoast 10 has 
recently reported herpes zoster in several cases of Hodgkin’s disease. 

' Fox 4 has described a case of true Hodgkin’s disease of the skin 
and again emphasizes the rarity of such occurrences, reviewing 
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the literature up to date. Fox states that the histologic differentia- 
tion between mycosis fungoides and Hodgkin’s disease may be 
very difficult. In fact, Ziegler in 1910 made the same statement, 
and after a detailed study of the literature, still wondered whether 
mycosis fungoides was not but a special form of Hodgkin’s disease. 
It is well known that in lymphatic leukemia, lymphoid infil trations 
occur in the skin and subcutaneous tissues, though, according to 
Butler, 5 less than one hundred such instances have been recorded. 
In some of the recorded cases, these infiltrations were the first and 
only recognizable symptom of leukemia or pseudoleukemia. 

Ulcerative lesions of the skin occur only late in the disease and 
are of no diagnostic importance. Lesions of the mucous membranes 
are most rare. Ziegler 1 - 2 quotes Haeckel as having observed nodules 
in the'mucous membrane of the upper lip, and Dutoit, in the hard 
palate. Lesions of the mucous membranes are not even mentioned 
by Desjardins and Ford 6 in their statistical resume of cases occurring 
at the Mayo Clinic for the five year period 1915-1920. 

In Kren’s 11 case, ulceration of the skin occurred. Diagnoses of 
sarcoma, of syphilis, of tuberculosis, and even of iodism were con- 
sidered at different times, in spite of negative tissue examinations. 
Hodgkin’s disease was disclosed by the autopsy, which' also revealed 
ulcerations of the mouth, throat, tonsils and gastrointestinal tract. 

In 1911, Ziegler 2 spoke of cases where symptoms indicated early 
bone involvement, and suspected that other instances had been 
observed, but not recognized as Hodgkin’s disease. A thorough 
radiologic study of all patients with suspected or proven Hodgkin’s 
disease would probably reveal a larger percentage with early bone 
lesions. This is well shown by the discussion following the report 
of a case by Pfahler and O’Boyle 7 to the Roentgen Ray Society in 
1924. Once their attention was drawn to this condition, several 
members recalled having seen radiograms suggesting similar lesions. 
For the most part, bone destruction has been noted late in the dis- 
ease, andT too, have seen such cases. 

The blood picture in Hodgkin’s disease seldom shows changes 
sufficiently'’ characteristic to assist in making a diagnosis. Anemia 
usually occurs sooner or later with, at times, increased platelets. 
According to some observers, leukocytosis occurs only in the pres- 
ence of fever or acute infection, counts of 60,000 having been 
recorded. Leukopenia is often noted. In Ziegler’s 1 series, 22 had 
counts from 5500 to 10,000, S from 20,000 to 30,000, 2 over 30,000, 
and in IS cases leukopenia from 5500 to 2000. Eosinophiles are 
often increased; in 15 of Ziegler’s cases from 4 to 28 per cent, though 
on the other hand, they were absent in but 4 cases. The percentage 
varied, however, at intervals in individual cases. Neutrophiles were 
frequently greatly" increased; rarely was the percentage more than 
slightly decreased, this decrease being accompanied by a relative 
increase in the large mononuclears. Lymphocytes usually", were 
relatively" and often absolutely" decreased, very" seldom slightly 
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increased. Ziegler finds but 1 case, Giitig’s, a fatal one, where with 
a very severe anemia and an insufficiency of the bone marrow as in 
aplastic anemia, the lymphocytes rose from 22 to 50 and then 99 
per cent just before death, with a white count of 2000 at the time. 
The red cells had been about 1,000,000, the hemoglobin 20 per cent. 
In 18 cases where the blood was especially studied by McAlpin, 8 
no unusual counts are recorded. 

The following case is reported because of the unusual lesions of 
the skin, preceding by many months the other manifestations of 
the disease. These skin lesions cleared up, but in later stages of the 
illness,, lesions of the mucous membranes appeared, with marked 
destruction of tissue. At necropsy the appearance of the tissues 
w r as so unusual that until a thorough microscopic study had been 
completed, the pathologist doubted the correctness of the clinical 
diagnosis. The absence of the usual gland enlargements, the finding 
of adrenal glands fully the size of lemons, and suggesting tuber- 
culosis, even though other tuberculous lesions w^ere absent, led 
the pathologist to suggest my giving as cause of death “second- 
ary anemia,” contributory, “adrenal tuberculosis.” The adrenal 
involvement had apparently not caused sufficient destruction of 
tissue to produce any great asthenia or hypotension at a period 
when this might have been recognized. Ziegler states that clinical 
evidence of adrenal involvement has not been noted in any case 
reports. Laporte 9 observed a patient with asthenia, hypotension 
and pigmentation of the skin, but concluded upon clinical grounds 
alone, in the absence of other evidence, that he was not justified in 
assuming adrenal lesions to explain this so-called Addison’s syndrome. 

Case Report. Past History. Mrs. B. first consulted me August 
8, 1914. At that time she gave a history of having been under 
medical care in 1908 because of “nervousness, crying spells,” and 
also at other times because of hemorrhoids. Before consulting me, 
she had been treated for several months because of “pain in the 
left side of neck, shooting pains in the head, general miserable feeling, 
light-headedness, marked nervousness, irritability, and so forth” 
and she was “afraid she was going to lose her mind.” 

I had known Mrs. B. for several years. She was a good natured, 
usually jolly woman, with no special worries to account for her 
neurosis; Though only 5 feet 6 inches tall, she weighed 192 pounds, 
had a rather large jaw and fairly well-separated teeth, suggesting 
old pituitary disease. The only signs of importance w r ere a systolic 
blood pressure of 160, an aortic systolic murmur, prominent abdo- 
men, and a slight trace of albumin in the urine. 

Chloral and bromides, hydrotherapy, and proper diet brought 
about a general improvement u r itk a loss of 16 pounds in one month. 
Nervous symptoms recurred at times, but six months later, systolic 
blood pressure was dowm to 120. In 1916, very large, irreducible 
hemorrhoids of 20 years’ standing gave considerable trouble follow'- 
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ing the drinking of laxative waters, eating of spicy foods, and so 
forth. An ointment was prescribed, containing adrenalin, cocain, 
belladonna and tannic acid. This was used for several years, when- 
ever indicated, that is, especially during February, 1919, when the 
hemorrhoids formed a mass the size of a fist, with several areas 
denuded of mucous membrane. Operation was consistently refused. 

In March, 1917, Mrs. B. had an acute largyngitis and slight 
bronchitis, in August, 1918, a slight febrile throat infection. In 
August, 1921, she was again nervous; the menstrual periods came 
at intervals of 23 to 24 instead of 26 to 28 days. Her weight was 
205 pounds; blood pressure, 200 systolic, 110 diastolic. The urine was 
normal; the phthalein excretion was 59 per cent in the two-hour 
period after intramuscular injection. Corpus luteum was prescribed 
and the diet again regulated. . 

On July 6, 1923, that is, after an interval of one and a half years, 
Mrs. B. was asked to report for examination. Her weight was 193 
pounds; blood pressure, 180 systolic, 100 diastolic; pulse rate rapid, 
due to nervousness. The urine was entirely negative. A complete 
blood count was normal. 


Present Illness. On March 20, 1924, Mrs. B. reported that a 
week before, spots had appeared at various parts of her body. She 
had thought they were hives, but they did not itch. Examination 
showed the following: Weight 187 pounds. Of the lesions referred 
to, 2 were seen on the back, each the size of a nickel, raised, firm, 
rounded, nodular. They were of the same color as the surrounding 
skin, possibly a little whiter in the center. A third spot was on the 
right side of the neck, only much smaller than the others. The urine 
was normal; blood: hemoglobin 85 per cent, differential normal. 

March 27, 1924. Weight 1S3-| pounds. One new spot was noted 
at the angle of the jaw. A complete examination, including blood 
tests, revealed no other changes. The duration of the skin lesions 
and the absence of itching eliminated the possibility of urticaria. 
A drug etiology did not seem likely, as the only ones that had been 
used were in the ointment (presented in 1916.) The Wassermann 
reaction was negative. Dr. Howard Morrow was consulted. He 
considered the skin lesions "a curiosity,” but advised repeating the 
blood tests in view of a possible change to a leukemic blood picture. 

April 9, 1924. For over a week, she had had occasional pain in 
the right elbow. Nothing was found to account for this. I here 
were no palpable glands. The skin lesions on. the back ha no 
changed. There was a new spot, the size of a nickel, on t le >ri( gc 
of the nose. In spite of the full, fat abdomen, the spleen egey as 
just palpable at the costal margin, smooth and regular. I ie ncr 
was not palpable. The urine was negative. ... 

April 14, 1924. She felt warm and “achy. . Examination. 
Temperature, 102.8°. Pulse, 120. Nose, throat, sinuses and lungs 
were apparently negative. The heart was as usual. ie sp ccn 
edge was palpable. The spots were larger and more prominent. 
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The one on the nose was extending toward the eye; those on the 
back had coalesced. 


Dr. Morrow still thought the lesions might be due to an early 
leukemia, but that mycosis fungoidcs had to be considered. Rolles- 
ton states that in mycosis fungoidcs the lymphatic glands are almost 
always enlarged, and the cutaneous tumors much larger than those 
seen in Hodgkin’s disease. 

In spite of medication, the patient’s temperature had remained 
around 102 for a few days, and new skin lesions had appeared, but 
after nine days, fever had disappeared. Excision of a nodule had 
not been permitted. 

May 7, 1924. Weight 174 pounds. On the anterior surface of 
the body, there were 4 fading lesions; on the back, 12; 1 on leg. 
They were flat and barely visible. The abdomen was firm. The 
spleen was at the costal margin. The liver was 2 inches below the 
costal margin. Iron and arsenic were prescribed. 

May 26, 1924. She had been fine for several weeks, but on the 
25th her temperature had suddenly gone to 104°. Mrs. B. looked 
very ill, but all skin manifestations had entirely cleared up. The 
lips had felt swollen and numb, but no cause for these sensations 
had been found. 


June 5, 1924. Mrs. B. was well enough to come to the office, 
A thorough physical examination, including pelvis and nervous 
system, added nothing connected with this illness. Her complexion 
was pale and pasty. The spleen edge was 2 inches below the costal 
margin, soft and sharp. The hemorrhoidal mass was as usual, not 
bleeding and not infected. The blood picture was remarkable. 
There w r ere no polymorphonuclear neutrophiles. There were 89 
per cent lymphocytes, and 9 per cent abnormal cells, apparently 
myeloblasts. Myeloblasts were not seen in any previous or sub- 


sequent examinations. Fluoroscopic examination showed lung 
helds to be clear and there was no evidence of masses in either hilum. 
Posterior mediastinum was clear. Radiograms of teeth were negative. 

October 25, 1924. Mrs. B. had progressed nicely for over four 
months and then had begun to look poorly again, temperature had 
risen on October 21, reaching 101°-103° at night. After that she 
developed a swelling and edema of the right eyelid with a definite 
area of infection. There were harsh breath sounds with prolonged 
harsh expiration over the right upper posterior part of chest. She 
had a dry, hacking, not paroxysmal cough. The abdomen was most 
°f the time greatly distended and tympanitic, but at times the spleen 
could be felt on a level with the navel. The liver dullness seemed a 
bit high; the lower edge came down below the rib borders. There 
^as a systolic murmur over the entire precordium, but the cardiac 


murmurs were of such long standing that an endocarditis did not 
seem likely. A study of the literature (here presented) had made 
me feel that I should have considered Hodgkin’s disease as a possi- 
bility long before this date. 
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November 12, 1924. During the last week, lesions bad appeared 
on the hard palate. They had broken down, ulcerated, and one of 
them looked like a punched out ulcer, suggestive of a luetic gumma. 
There was also a sloughing lesion on the opposite side, and a slough- 
ing lesion had occurred in one of the hemorrhoids. Smears had 
shown organisms considered as secondary invaders. Local medica- 
tion had failed to check the progress of these lesions. 

November 14, 1924. Fluoroscopic examination, to my surprise, 
still showed no chest abnormalities, that is, glandular enlargements, 
such as could be expected with Hodgkin’s disease. Fever had per- 
sisted. Iron and arsenic had been continued and Roentgen ray 
treatments instituted, the mouth lesions being exposed at weekly 
intervals. Some local and general improvement had followed. 

December 5, 1924. Firs. B. had now developed a diffuse erup- 
tion over the extremities, trunk and back. In some places there 
were areas suggesting urticarial lesions; in others the patches were 
elevated, white in color, and of various sizes. Pruritus was intense 
and resisted the remedies usual in such cases. I did not feel that 
the eruption had been caused by the arsenic, but believed it a part 
of the disease. A consultant who had seen the patient on several 
previous occasions and who had shared my doubts, on this date 
had thought an aleukemic leukemia could not be excluded, because 
of the mucous membrane involvement. 

Mrs. B. grew gradually weaker. After ten Roentgen ray treat- 
ments, they were discontinued. The slough on the left side of the 
hard palate had finally come off, exposing a perforation, and there- 
after fluids had often come out through the nose. A general but 
rapid decline had followed, and Mrs. B. died December 28, 1924, 
nine months after the first appearance of skin lesions. 
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Necropsy performed fen hours later by Dr. G. Y. Rusk. 

Anatomical Diagnosis. Hodgkin’s disease of spleen with 
extensive infiltration in liver, kidneys, both adrenals, where the 
process is associated with extensive necrosis. Infiltration and necro- 
sis of lymph node near head of pancreas. Marked myeloid hyper- 
plasia of bone marrow with lymphocytic infiltration and occurrence 
of cells of the "Reed” type. Ulceration and perforation of the 
hard palate with reaction suggesting Hodgkin’s type. Superficial 
infiltration of epicardium. Slight chronic fibrosis of myocard- 
ium. Slight interstitial pancreatitis. Aortic atheroma. Moderate 
obesity. 

Of especial interest were the absence of palpable superficial 
lymph nodes, the irregular perforation, averaging 2 cm. in diameter, 
in the left side of the palate; and the adrenal masses. The left 
kidney was normal in size; the adrenal was adherent to it. On sec- 
tion through the kidney and adrenal, there was a large, opaque, 
white, necrotic area principally occupying the adrenal, but also 
extending into the kidney. About this area there was an area of 
hyperemia. Little normal adrenal tissue was to be seen. The right 
adrenal was also largely occupied by a similar necrotic mass which, 
however, did not invade the kidney tissue as that on the left. The 
necrotic mass on the left measured about 5x3x3 cm., that on the 
right, including the adrenal, measured 5x6x3 cm. It is unfortu- 
nate that circumstances never permitted microscopic examination 
of the skin lesions. 

Gross Description. Remains of a stout female adult appearing 
about fifty years-of age. Superficially examined, shows skin entirely 
negative, and no palpable superficial lymph nodes. The left side 
of the hard palate shows a perforation irregular in outline averaging 
about 2 cm. in diameter. Hemorrhoids are present. The extremities 
appear negative. On making the usual median incision the body 
fat is abundant. The voluntary muscles appear normal. The 
peritoneal cavity shows no fluid and no adhesions are present except 
as described below. The pleural cavities appear normal. The 
pericardial cavity contains about 250 cc. of clear straw-colored 
fluid. 

Heart appears slightly enlarged, especially to the right. The 
epicardial fat is well marked. The muscle is soft and somewhat 
flabby. There are a few small petechise on the epicardium. The 
right auricle is full; internally appears normal. The wall of the 
right ventricle shows well-marked fatty infiltration. It measures 
& hout 5 mm. thick. The left auricle is negative. The mitral orifice 
measures 10 cm. The valve appears normal except for moderate 
atheroma at its base. The aortic orifice measures 8 cm. The ather- 
oma from the mitral valve is coextensive with that along the bases 
of the aortic cusps. The cusps are otherwise negative. The tri- 
cuspid orifice measures 10 cm., the valve appears normal. The 
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pulmonary orifice measures 8 cm., the cusps appear normal. The 
wall of the left ventricle measures 11 mm. The endocardium shows 
a few yellowish spots due to fatty alteration. The myocardium is 
soft, somewhat pale brownish cast, and slightly mottled as if due 
to fatty alteration. 

The first portion of the aorta shows well-marked atheroma which 
extends into, and surrounds the coronary orifices. 

The right lung weighs 425 grams. The pleural surface shows the 
usual anthracosis, but otherwise appears quite normal throughout. 
There is an accessory upper lobe about 4x6x2 cm. On section 
the middle lobe shows a slight edema. The lower lobe is markedly 
edematous. The larger bronchi show a slight hyperemia of the 
mucous membrane, but no exudate is seen. The nodes at the root 
of the lung show well-marked anthracosis. 

The left lung weighs 340 grams. It is similar to the other lung 
throughout, except for moderate edema at the base. 

The spleen weighs 760 grams. It measures 21 cm. in length by 
9 cm. broad by 8 cm. thick. Superficially it appears coarsely 
mottled; areas of a deep reddish-brown intermingled with areas 
which appear distinctly paler. This differentiation of color extends 
into the tissue on section. The surface of the spleen is free from 
adhesions. Its anterior border is lobulated. On section, in addition 
to the variations in color, the tissue appears moderately firm; the 
Malpighian bodies cannot be definitely distinguished. The tissues 
do not collapse; the cut vessels appear negative. No evidence of 
thrombosis is seen. 

Liver weighs 2060 grams. It is somewhat pale, yellowish-red in 
color. There is a small cyst about 3 mm. in diameter on the superior 
surface of the left lobe. On section the liver is irregularly dotted 
with many small pale yellowish areas scattered throughout the 
liver. There is no evidence of cirrhosis. On the under surface of the 
liver at the site where the adrenal lies adjacent to it, there is an 
area of necrosis coextensive with, and adherent to a similar necrotic 
mass in the adrenal as described below. 

Adrenals. The left kidney is normal in size. The adrenal is 
adherent to it. On section through the kidney and adrenal there 
is a large necrotic area, firm, opaque and white, principally occupy- 
ing the adrenal, but also extending into the kidney. About the 
necrotic area there is an area of hyperemia. Little normal adrenal 
tissue is to be seen. This necrotic mass is less bound to the surround- 
ing tissues than might be expected. The right adrenal is also largely 
occupied by a similar necrotic mass which, however, does not in\ adc 
the kidney' tissue as that on the left. The necrotic mass on the left 
measures about 5x3x3 cm., that on the right including the 
adrenal measures 5x6x3 cm. _ 

Kidney's. The kidneys are of normal size. The left is encroached 
upon by "the granulomatous mass as noted in the previous paragraph . 
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About this region there is some blurring of cortex. The cortex in 
general is of normal thickness; somewhat pale, markings rather 
indistinct. No gross evidence of fibrosis. Medullary substance 
.appears negative. The pelves are negative. 

At the head of the pancreas there is an enlarged lymph node 
measuring about 2x1x1 cm. On section, this also shows a large 
firm opaque white necrotic center similar to that of the adrenal 
picture. A few other enlarged glands are seen in this region. The 
pancreas proper appears to be of normal size. It is slightly increased 
in density*, especially toward the distal portion; appears otherwise 
negative. 

The mesenteric lymph nodes appear normal. Those in the retro- 
peritoneal region are generally moderately enlarged, but show no 
evidence of necrosis. The mucosa of the gastrointestinal tract is 
negative throughout. 

The uterus, bladder, tubes and ovaries appear normal. 

Central nervous system not examined. 

Microscopic Examination. Microscopic examination of heart 
and epicardium shows superficially a slight infiltration with lympho- 
cytes, a few plasma cells and undifferentiated mononuclear cells, 
n the myocardium there are a few foci of chronic fibrous tissue 
replacement of the myocardium. Lungs are negative. Stomach 
and the remainder of the gastrointestinal tract negative. 

I he , mouth lesion shows normal epithelium. The subepithelial 
connective tissue shows an extremely extensive infiltration with 
ymphocytes, huge numbers of plasma cells, scattered eosinophiles 
and occasionally a multinucleated cell with deeply staining, com- 
pactly arranged nuclei and basophilic cytoplasm. 

him spleen shows some areas of marked hyperemia and other 
areas in which the tissues appear much more cellular. The Mal- 
Pigman bodies are small. The pulp elements generally are suffused 
with mononuclear cells of undifferentiated type, occasional plasma 
ce 'S, and scattered large mononuclear cells with clearly staining 
nuclei and abundant cytoplasm, and also occasionally small poly- 
nuclear cells, at times showing a cluster of clear nuclei with rela- 
1Ve *y abundant eosinophilic cytoplasm and in other instances the 
nuclei more compact, more deeply staining, and the protoplasm 
nmre basic. Rarely in this group of cells a mitotic figure is seen. 

niong the large mononuclear cells some are seen with lobulated 

nuclei. 


Sections of fiver taken through, the area adjacent to the right 
adrenal shows an area of necrosis surrounded by an illy-defined 
ayer containing bloodvessels apparently in part derived from the 
Preexisting fiver vessels. This layer also contains irregular accumu- 
auons of lymphocytes, plasma cells, some fibroblastic elements, 
, a number of undifferentiated mononuclear cells, but no cells 
"nich are typical of the Hodgkin’s process. 
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Sections taken from other portions of the liver, as well as adjacent 
to the necrotic area show almost universally an infiltration of the 
portal spaces by lymphocytes and plasma cells and a varying number 
of large mononuclear cells with varying amounts of cytoplasm. 

Sections from the left kidney show a process in the region adjacent 
to the necrotic adrenal analogous to that seen in the corresponding 
portion of the liver. The kidney sections in general also show exten- 
sive, although irregular, infiltration with lymphocytes, plasma cells 
and undifferentiated mononuclears analogous to that seen in the 
liver. The kidney parenchyma shows cloudy swelling, especially 
the convoluted tubules. 

Sections from the adrenals show extensive necrosis, the necrotic 
tissue being irregularly outlined by similar reactive type of cell 
which extends to irregular distances in between the adrenal tissue 
proper. Here the infiltration often takes on a perivascular arrange- 
ment. In this region occasional poljmucleated cells of the type seen 
in the spleen are encountered. 

Sections from the pancreas show a slight interstitial fibrosis which 
very rarely shows an infiltration with a few scattered lymphocytes 
and plasma cells. The islands are irregular in size, some of them 
reaching relatively large volumes. They do not, however, show any 
abnormality. 

Sections from the ovaries are negative. 

Mediastinal lymph nodes show marked pigmentation. The 
tissues are more or less dissected apart as if by edema. The lympho- 
cytic elements are relatively inconspicuous while the endothelial 
are abundant. The mesenteric and retroperitoneal lymph nodes 
also appear edematous and contain an irregular infiltration with 
mononuclear cells of the endothelial type. 

Sections of the special node lying near the head of the pancreas 
which show necrosis in the gross, shows microscopically extensive 
necrosis occupying practically the whole of the gland except for a 
superficial area where the tissues are markedly edematous, show a 
layer of fibrin and beyond this scattered lymphocytes, plasma cells 
and mononuclear cells of medium size. 

Sections from the aorta show a well-marked atheroma. 

Femoral bone marrow appears markedly cellular. There are 
small focal groups of erythroblastic elements and numerous myelo- 
cytes which predominate the picture. Most of these are apparently 
of the neutrophilic type, the eosinophiles being relatively infrequent. 
Scattered among the myelocytes are a moderate number of lympho- 
cytes. There also occur scattered cells with large oval and single, 
or lobulated nuclei; the nuclei sometimes stain palely and there is 
abundant and moderately eosinophilic cytoplasm. These cells, 
while infrequent, suggest the “Reed” type of cell. _ . 

Conclusions. 1. The early diagnosis of Hodgkin’s disease is not 
always easy. 
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2. Cutaneous manifestations may give the first warning of the 
onset of this fatal disease. 

3. They may precede all other symptoms or signs by several 
months, and as in the present case may disappear, recur, and dis- 
appear again. 

4. Lesions of the mucous membranes and of the bones are by no 
means so rare as the older literature would indicate. 

5. A differential diagnosis cannot always be made upon purely 
clinical grounds, even late in the disease. 

6. Very sudden changes may occur in the blood picture. Fre- 
quent examinations are necessary so as not to overlook them. 

7. Considerable adrenal involvement may occur without pro- 
ducing symptoms leading to its recognition. 
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RENAL GLYCOSURIA AND PENTOSURIA. 

A Discussion of the Similarity of the Two Conditions. 

By Harold W. Jones, M.D., 

AND 

Walter Sussman, M.D., 

PHILADELPHIA. 

(Read before Section on Medicine, College of Physicians, Philadelphia, 

March 28, 1927.) 

The terms “renal diabetes” and ‘‘renal glycosuria” are given to 
a condition which is characterized by the presence of dextrose in 
the urine more or less continuously; by a normal blood sugar con- 
tent; by the absence of the usual symptoms of diabetes; by the fact 
that the condition does not become true diabetes; that it sometimes 
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occurs in more than one member of a family; that the usual tests 
for renal function yield normal results; that the urine does not 
indicate the presence of nephritis and that the pancreatic function 
is not disturbed. Although the etiology is unknown, it is suggested 
that a congenital renal defect exists which permits sugar to he 
present in the urine in amounts detectable by the usual laboratory 
tests. Renal glycosuria is a better term for this condition than 
renal diabetes. 

Renal Glycosuria and Diabetes Mellitus. Many cases have been 
reported in the literature since 1896, and the importance of the 
differential diagnosis between true diabetes and renal glycosuria 
has been emphasized. In differentiating renal glycosuria from dia- 
betes mellitus a consideration of the following points is important: 
The absence of the symptoms of true diabetes; tire normal blood 
sugar; the normal reaction of blood sugar to the ingestion of glucose 
and the presence of a normal respiratory quotient after carbohydrate 
ingestion. 3 

Essential Pentosuria. Essential pentosuria is a condition occur- 
ring most commonly in the Jewish race. It is often present in 
several members of the same family. It is characterized by the 
presence of a pentose in the urine more or less continuously; by the 
presence of a normal blood sugar; by the absence of evidence of 
deficient renal function or other signs of nephritis; by the absence 
of symptoms of diabetes; by the fact that a high carbohydrate 
intake does not increase the pentose; that the pancreatic function 
is normal and that the condition never becomes diabetes to die 
exclusion of pentosuria. Aldiough diere are less tiian 100 cases in 
the literature, pentosuria occurs more frequently than is suspected, 
and often goes unrecognized. Stokey, 10 in a study of routine urines, 
found 15 in which pentose was present. Janeway 3 stated that die 
condition was probably an anomaly of the intermediate metabolism 
and analogous rather to cystinuria and alkaptonuria than to dia- 
betes. Characteristic symptoms are absent, although signs of 
unstable vasomotor control, gastrointestinal disorders and neuras- 
thenia have been observed in many of the patients. 

The similarity between pentosuria and renal glycosuria is marked. 
The cause is unknown. Neither present symptoms of diabetes. 
The blood sugar is normal. The glucose tolerance test yields similar 
results. The condition may be present in more dian one member 
of a family. The renal function tests yield normal results and the 
urinary reducing substance reacts widi Fehling’s, Nylandcr s and 
Benedict’s tests in such a manner diat it is impossible to differentiate 
by tills means A 7 

Differential Diagnosis. The fermentation test is considered ov 
many to be the best test to differentiate dextrose from substances 
which reduce die chemical test solutions, but Void has shown that 
under certain conditions a small quantity of l arabinose added to 
a urine from a diabetic may be fermented with the dextrose, and 
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Castellani, 3 in a recent article, lias emphasized the fallacies of the 
ordinary fermentation test. (2) Bials’ 1 modification of the orcein 
test yields a greenish precipitate and a greenish supernatant fluid 
with pentose. The reagent is prepared as follows: One gram of 
orcin is dissolved in 500 cc. of hydrochloric acid of a specific gravity 
of 1.151. ■ To this add 25 drops of a 10 per cent solution of ferric 
chloride. ICeep in an amber colored bottle. Garrod states that 
with this reagent a clear cut differentiation from dextrose may be 
obtained, but we have found that dextrose will sometimes give a 
precipitate very much like that of pentose. (3) The urine of most 
pentosurics is optically inactive, but a few apparently yield a dex- 
trorotary osazone. 5 (4) With the phenylhydrazin test a crystalline 
osazone is obtained which, however, is rather difficult to differentiate 
from glucosazone. (5) The melting point of crystals after recrys- 
talization serves as one of the most certain methods of differentia- 
tion. 4 The melting point of the glucosazone is 205° C. and that of 
the pentosazone 156° to 160° C. The theoretical nitrogen content 
of pentosazone is 17.07 per cent. This estimation insures complete 
certainty of the nature of the crystal. (6) A. Neuman 9 devised a 
modification of the orcein test which produces distinctive colors 
and spectra with pentose and dextrose. (7) Castellani and Taylor 2 
were able to diagnose a case of pentosuria, using the specific bacteria 
by which that substance in the urine may be fermented. 

Because of the similarity between these two conditions clinically, 
and because of the similarity of the reduction with the usual tests 
for urinary sugar, we investigated 52 reports on this condition found 
in various journals during the past seven years, with a view to 
determining how the diagnosis of dextrosuria was made, and whether 
the diagnosis of pentosuria was considered. If desired, the list of 
articles and tests may be obtained from the authors. 

In tlie articles reviewed we have counted fifty tests used, but failed 
to find mention of the determination of the melting point of the 
osazone crystals or of the estimation of nitrogen content, or the 
Bial chemical test for pentose. The phenylhydrazin and the fer- 
mentation tests were performed in only a few instances. 

Discussion. It is not our intended purpose to discredit in any 
way the work that has been done, but to emphasize the importance 
of more careful differentiation, first between dextrose and other 
sugars and secondly between dextrose and pentose. Renal glyco- 
suria and essential pentosuria have much in common clinically. 
Differentiation with the ordinary reduction tests is impossible. In 
view of the results of this investigation, it may be assumed that 
some of the cases reported as renal glycosuria may have been essen- 
tia^ pentosuria. We recommend, therefore, that in order to differ- 
entiate between renal dextrosuria and diabetic dextrosuria, the 
following tests be used: (1) The fermentation test following the 
suggestion of Castellani and Taylor; (2) the estimation of the respi- 
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ratory quotient in the determination of carbohydrate utilization; 
(3) the blood sugar tolerance test. 

To differentiate between dextrose and pentose, the following tests 
should be used: (1) The Bial test, being careful to follow the 
technique herein described as recommended by Bial; (2) the phenyl- 
hydrazin. test for dextrosazone and pentosazone crystals; (3) after 
recrystalization determine the melting point of the crystals; (4) 
the determination of the nitrogen content of the crystals; (5) the 
spectrum test of Neuman. 

Renal diabetes might well be classed as one of the inborn errors 
of metabolism together with pentosuria, alkaptonuria, eystinuria 
and hematoporphyria congenita. 

Summary. Renal glycosuria and essential pentosuria, clinically, 
present similar features. 

Pentose and dextrose cannot be differentiated by the use of the 
usual reduction tests, Fehling’s, Benedict’s or Nylander's. 

The bakers’ yeast fermentation test may fail to differentiate these 
two substances. 

Bial’s test is useful, but not always accurate in the differentiation. 

The differential diagnosis is made by Bial’s test; by the special 
fermentation method of Castellani and Taylor; by the estimation of 
the melting point of crystals, using the phenylhydrazin test; by 
Neuman’s spectroscopic method and by the estimation of the 
nitrogen content of the crystals. 

The differential diagnosis between renal glycosuria and diabetes 
mellitus is made by the blood sugar estimation; by the blood sugar 
tolerance test; by the estimation of the respiratory quotient after 
carbohydrate ingestion. . . 

From a survey of the literature of renal glycosuria it is noted 
that the phenylhydrazin and fermentation tests were performed 
in only a few instances, also that Bial’s test, the determination of 
the melting point of crystals, the estimation of the nitrogen content 
of crystals and the special fermentation test were not used. 

The possibility that some of these reported cases may have been 
pentosuria is suggested. 

The necessity of a more careful differentiation is emphasized. 

Renal diabetes might be included in the group of conditions 
designated as “inborn errors of metabolism,”. pentosuria, eystinuria 
alkaptonuria and hematoporphyria congenita. 
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PERITONEAL ABSORPTION: C03YEP ARISON BETWEEN THE 
NORMAL AND THE INFLAMED PERITONEUM.* 

By Charles Bruce Morton, B.S., M.D., 

FELLOW IN SURGERY, DIVISION OF EXPERIMENTAL SURGERY AND PATHOLOGY, THE 
MATO FOUNDATION, ROCHESTER, MINN. 


Introduction. The possible difference that might exist between 
the rate of absorption in the normal peritoneum and that in the 
inflamed peritoneum was investigated with the hope that data 
might be obtained which would be of value in the treatment and 
care of clinical peritonitis. 

. The literature on peritonitis and peritoneal absorption is so 
voluminous that only a brief review wfill be attempted here. Carson 
has sketched the history of peritonitis, and Klein and McGuire 
have compiled bibliographies on the experimental work of more 
recent years in this field. Attention is called to certain historical 
facts as given by Carson. 

In the Fourteenth Century a condition strikingly similar in its 
characteristics to peritonitis and known as the "iliac passion” was 
described. In the Seventeenth Century Thomas Willis described 
puerperal fever, and in the Eighteenth Century Heister reported 
the first case of abscess of the appendix. A great deal of attention 
was given to puerperal fever in the Nineteenth Century, and John 
Hunter pointed out that males were sometimes affected with a 
similar syndrome. Bichat and Laennec insisted that peritonitis 
was an entity. Then came the work of Pasteur and Lister, which 
marked the beginning of a scientific conception of the cause of 
peritonitis. In 1867 Ivoeberle, an Alsatian, surgeon, first described 
peritonitis following abdominal operations. Vast strides were made 
m bacteriology in the latter part of the Nineteenth Century and 
for the first time peritonitis began to be studied experimentally in 
animals. 

Certain investigations have been of particular importance in 
determining present conceptions of the mechanism of peritoneal 
absorption and peritonitis. Buxton and Torrey, Cunningham, 
Durham, Dutrey, Thiele and Embleton and others reported the 
absorption of solid particles from the peritoneal cavity into the 
omentum. Buxton and Torrey, Cunningham, Durham, Mac- 
hallum, Muscatello and others found absorption from the peritoneal 
cavity through the lymphatics of the diaphragm into the anterior 
mediastinal lymph nodes. Costain, Thiele and Embleton and others 
reported absorption from the peritoneum into the thoracic duct. 
Bolton, Clark, Dandy and Rowntree, Hamburger, Orlow, Putnam, 
Starling and Tubby, and others found that materials were absorbed 

* Submitted for publication October 6, 1926. 
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from the peritoneal cavity directly into the blood stream through 
the subperitoneal capillaries. 

Starling and Tubby found that dyes injected intraperitoneally 
appeared in the blood before the lymph of the thoracic duct was 
colored. Dandy and Rowntree found phenolsulphonephthalein in 
the urine of animals in four to six minutes after intraperitoneal 
injection. Oppenlieimer found that toxins injected intraperito- 
neally appeared in the urine within fifteen minutes and that the 
time was not changed by tying the thoracic duct. Orlow found that 
after sodium chlorid solution had been injected intraperitoneally 
there was no increase in lymph flow from the thoracic duct. Ham- 
burger demonstrated that there was no impairment of peritoneal 
absorption after ligation of the thoracic duct, and Fisher, that solu- 
tion injected intraperitoneally exhibited absorption rates similar to 
those of the lyotropic series when absorbed by unsaturated colloids. 
Dandy and Rowntree, in comparing the rates of absorption of dye 
from the peritoneum of animals in various postures, concluded that 
with the pelvis in a dependent position there was 15 per cent less 
absorption than in other postures. Costain, believing that the 
important route of absorption from the peritoneal cavity was 
through the thoracic duct, made a thoracic duct fistula for the 
treatment of peritonitis. McGuire and Cox and Bell, however, in 
repeating this experiment with a larger series of animals, failed to 
find lymphaticostomy of value in reducing the mortality rate in 
experimental peritonitis. 

Handley has recently suggested that the severe toxemia of peri- 
tonitis is due not so much to material absorbed from the peritoneum 
as to poisons absorbed from the interior of the gastrointestinal tract, 
in which there is almost complete stasis as a result of paralytic ileus. 

The preponderance of evidence in the literature seems to indicate 
certain conceptions of peritoneal absorption as being adequately 
substantiated and generally accepted. Fluids and fluid solutions 
seem to be absorbed chiefly by the subperitoneal capillaries directly 
into the blood stream. Suspensions and particles, such as lamp 
black and bacteria, seem to be absorbed chiefly by the lymphatic 
system, especially those channels leading to the anterior mediastinal 
and sternal lymph nodes. 

Method of Experimentation. Male rabbits weighing about 2 kg. 
each and female dogs weighing about 10 kg. were selected because 
of the ease with which they may be catketerized. Animals were 
gently restrained in the dorsal posture on suitable tables for observa- 
tion. For all operative procedures ether anesthesia and aseptic 
technique were employed. 

Several dye solutions were tried, but phenolsulphonephthalein 
was used as a routine because it can be easily and accurately detected 
in the urine following its injection intravenously and intraperito- . 
neally. One cubic centimeter of the standard solution (0.0 gm. 
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dye for 1 cc. of solution) was used for all injections. From 10 to 
15 cc. of sterile water was added to the routine intraperitoneal 
injections in order to promote diffusion of the dye to all peritoneal 
surfaces. 

Animals were catheterized with small, soft, rubber catheters, the 
bladder washed out and a few cubic centimeters of sterile water 
left in the bladder with the catheter clamped off'. This water was 
withdrawn and returned to the bladder with a syringe at intervals 
of one minute. Each time a few drops were tested in alkali for 
the appearance of the dye. In this way very small traces could be 
readily detected by inspection. 

All animals were used first for control experiments. The dye 
was injected intraperitoneally and the time between its injection 
and subsequent detection in the urine recorded. This was verified 
usually two or more times with each animal. In the first experi- 
ments all animals, both before and after production of peritonitis, 
were given both intravenous and intraperitoneal injections of the 
dye, but the speed of excretion of dye was found so constant in all 
cases following intravenous injection that its use was discontinued. 

After the control experiments had been completed some of the 
animals were used for studying the rate of absorption and elimina- 
tion of the dye, in the presence of bacterial peritonitis. This was 
induced by injecting bacterial cultures into the peritoneum or by 
directly infecting it at laparotomy. In several of the dogs ordinary 
operations, such as gastroenterostomy, were performed and the 
peritoneum soiled with the intestinal contents, in order to simulate 
conditions giving rise to peritonitis in the human subject. In others 
mechanical peritonitis was caused either by intraperitoneal injection 
of irritants, such as aleuronot and iodized starch, or by massaging 
the visceral and parietal peritoneum with dry gauze sponges at 
operation. After peritonitis had developed the animals were given 
intraperitoneal injections of the dye daily as described. The pres- 
ence and course of the peritonitis were followed in surviving animals 
at intervals of three or four days by exploratory laparotomy, and 
finally the condition of the peritoneum at necropsy was carefully 
noted, 

Results. In several rabbits the dye was injected intravenously 
both before and after the onset of peritonitis. The time from the 
mjection to the detection in tire urine was between four and five 
minutes in every case. 

In two series of rabbits various quantities of sterile water, 15 cc., 
30 cc. and so forth, up to 150 cc., were injected intraperitoneally. 
mth tlie injection of 15 cc. of water it was found that the time 
between injection and detection of dye in the urine was slightly 
shortened. Large amounts lengthened the time, the greatest 
lengthening occurring with 105 cc., above which the time gradu- 
a * v decreased. By washing out the bladders of several rabbits at 
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various intervals following intraperitoneal injection of dye it was 
found that all the dye ivas excreted in from six to eight hours. 

The dye was injected intraperitoneally in one group of rabbits in 
various postures. The time of absorption and detection in the urine 
was not appreciably altered in any of the experiments. 

In another group of experiments 50 cc. of a hypertonic (50 per 
cent) sucrose solution was injected intraperitoneally with the 1 cc. 
of dye. In spite of the fact that such a solution takes up fluid 
from the peritoneum and almost doubles its volume within an hour, 
it failed in these experiments to alter the time of appearance of the 
dye in the urine. 

There were 36 experiments on absorption of the dye from the 
peritoneum of normal rabbits. Conditions were standard, as 
described, and all observations were made by me. The average 
time between the intraperitoneal injection of the dye and its detec- 
tion in the urine was eleven and five-tenths minutes. The mean 
variation from this average was one and nine-tenths minutes, the 
greatest variation four and five-tenths minutes. 

There were 13 experiments oft dye absorption in rabbits with 
mechanical peritonitis. Conditions were standard, as in the group 
of normal animals, and the presence of mechanical peritonitis was 
verified by exploration or necropsy. The dye was injected at inter- 
vals from one hour to nine days after the production of peritonitis. 
The average time of detection of the dye in the urine was eleven and 
three-tenths minutes. The mean variation from this average was 
one and six-tenths minutes, .the greatest variation three and seven- 
tenths minutes. _ t 

There ivere 23 experiments on dye absorption in rabbits with 
bacterial peritonitis. Conditions were standard as m the preceding 
two groups, and the presence of bacterial peritonitis was verified 
by exploration or necropsy. Injections were made at intervals of 
from three hours to seven days after the production of peritonitis. 
In 18 of tile experiments the rates of absorption of dye were fairly 
constant, and in these the average time of detection of dye in the 
urine was eleven and eight-tenths minutes. The mean variation 
from this average was one and nine-tenths minutes, and the greatest 
variation four and eight-tenths minutes. In the other 5 experi- 
ments the absorption times were twenty-nine, thirty-six, eighteen, 
nineteen, and eighteen minutes respectively. In these 5 experiments 
adhesive peritonitis was present and the area of peritoneal surface 
available for absorption was greatly diminished. 

In order to provide further data on absorption from tlie norm a 
and infected peritoneum a series of dogs was used. There were 11 
experiments on absorption from the norma] peritoneum; in these 
conditions were standard. The average time between intraperito- 
neal injection of the dye and its detection in the urine was nine 
and six-tenths minutes. The mean variation from this average was 
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one and three-tenths minutes, and the greatest variation two and 
six-tenths minutes. * There were 50 experiments on. peritoneal 
absorption in dogs with bacterial peritonitis. Conditions were 
standard, and the presence of bacterial peritonitis was verified by 
exploration and necropsy. Injections were made at intervals of 
from one to fourteen days after the production of peritonitis. The 
average time of detection of dye in the urine was nine and three- 
tenths minutes. The mean variation from this average was one 
and seven-tenths minutes, and the greatest variation four and five- 
tenths minutes. . In the experiments in which the absorption time 
was longer than the average adhesive peritonitis was present and 
the area of peritoneal surface available for absorption was greatly 
diminished. , 

Experiments on dogs were more satisfactory than those with 
rabbits. A typical example of the usual experiment is shown in 
the tabulation: 


PROCEDURES AND FINDINGS IN A TYPICAL EXPERIMENT. 


1925. 

Procedure. 

Interval 
before 
recovery 
of dye 
(min.). 

Remarks. 

May 5 . . 

Injection of dye 

8 


May G . 

May 7 . . 

Laparotomy; infection of 
peritoneum 

Injection of dye 

7 


May 8 . . 

Injection of dye 

8 


May 10 . , 

Laparotomy; exploration; 


Moderate grade of peritonitis 

May 11 . , 

further infection 


present 

Injection of dye 

9 


May 12 . . 

Injection of dyes 

9 


May 13 . . 

Laparotomy; exploration; 


i Severe grade of peritonitis pres- 

May 14 ■. . 

further infection 

Injection of dyo 

7 

ent ■with considerable pus and 
many early adhesions 

May 15 . . 

Injection of dye 

9 


May 17 . . 

Injection of dye 

8 


May 19 . . 

Injection of dye 

11 


May 20 . . 

Injection of dye 

7 


May 22 . .. 

Injection of dye 

10 


May 25 . . 

June 2 . . 

Injection of dye; lapar- 

'8 

Condition of animal poor for one 
week; now improving 

Animal in good condition; many 


otomy; exploration 

( 


adhesions; no exudate or in- 
flammation found; apparently 
severe peritonititis previously 
because of the numerous adhe- 


i 


sions and thickening of peri- 


1 

i 

l 

I 

toneum 


Discussion. The injection of hypertonic solution of sugar intra- 
peritoneally with the dye did not alter the time of appearance of 
the dye in the urine. Interchange of material must have been tak- 
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ing place simultaneously, both from the peritoneum into the blood 
and from the blood into the peritoneum. From these data the 
intraperitoneal injections of hypertonic solutions to retard absorp- 
tion seems hardly justifiable as a treatment for peritonitis. 

A comparison of the absorption rates of the dye from the perito- 
neum of normal rabbits, of rabbits with mechanical peritonitis and 
of those with bacterial peritonitis shows little difference. The 
average rate of absorption in rabbits with mechanical peritonitis 
was almost exactly the same as the average rate in normal rabbits. 
In rabbits with bacterial peritonitis, if those with the adhesive type 
of peritonitis are excluded, the average rate was almost exactly the 
same as in normal rabbits. The amount of variation in all three 
groups is essentially the same and the figures are, therefore, com- 
parable. 

There was very little difference in the findings in dogs and rabbits. 
The average absorption rates were almost exactly the same in normal 
dogs and in dogs with marked bacterial peritonitis. Occasionally 
the absorption rate was slightly longer than the average, but this 
seemed adequately explained by the presence of an adhesive type 
of peritonitis which had greatly lessened the area of peritoneal 
surface. 

Summary. A brief review of the literature calls attention to the 
more generally accepted conceptions of peritoneal absorption. 

Experiments on rabbits and dogs show that phenolsulphone- 
phthalein is absorbed at essentially the same rate from the inflamed 
and the normal peritoneum, both in mechanical and bacterial perito- 
nitis. 

An exception noted was that an adhesive type of peritonitis greatly 
lessening the peritoneal area did seem to retard the rate of absorption 
slightly. 

It was further concluded that the presence of hypertonic solution 
of sugar in the peritoneum did not retard the absorption of dye. 
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the successful treatment of resistant whipworm 

INFESTATION. 

/ 

With Observations on Overlooked Symptoms. 

By Clarence W. Lieb, A.M., M.D., 

NEW YOEK CITY. 

Insufficient attention lias been given by gastroenterologists, 
°r, for that matter, by the profession in general, to either the direct 
or indirect role played by intestinal parasites in the causation of 
morbid states of mind and body. Particularly is this true of infes- 
tation with the -whipworm (Trichuris trichiura or Trichocephalus 
dispar). In his textbook on parasitology Stitt 1 remarks: "Whip- 
worms do not, as a rule, produce serious symptoms. The patient 
may harbor parasites in considerable numbers for a long time with- 
out inconvenience. Rarely there may be a symptom-complex with 
severe anemia, pronounced nervous symptoms and gastrointestinal 
symptoms.” Chandler 2 states that: "Although the whipworm 
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feeds on blood to some extent,, and undoubtedly produces toxins, as 
evidenced by the increase of eosinophiles in the blood which nearly 
always occurs in case of whipworm infection and by the occasional 
mental disturbances or other nervous symptoms, this worm usually 
produces very slight, in fact, often * unnoticeable effects.” He 
further states that: “With the possible exception of hookworms 
and ascaris, the whipworm is the most common worm parasite in 
man.” 

The following paper is based on a study of 11 cases collected over 
a period of five years. In only 1 case did the patient’s sympto- 
matology arouse a suspicion of parasitism, and this was one of the 
last cases studied. The other 10 cases were simply accidental find- 
ings in routine feces examinations of patients suffering from various 
symptoms. 

The only clue to the existence of whipworm infestation is the 
presence in the feces of dark-colored, oval-shaped eggs with knobs 
at either pole. The eggs 'contain the embryo. They are extremely 
resistant to most antiseptics and with sufficient moisture the egg 
embryo may live for years. The use of “night soil” as fertilizer 
is a potent way of contaminating food products. The mode of 
infection is through swallowing the ova. There is no multiplica- 
tion of the worm within the body. The worm embryo arrives at 
maturity one month after. ingestion, at which time it may produce 
eggs. The female whipworms outnumber the males and are some- 
what larger than the latter which are less than 2 inches in length. 
The terminal portion of the worm is thread-like and usually curled 
up in a spiral. This whip-like portion burrows into the mucosa, 
thus making it very difficult to rid the intestine of the parasites. 
It is rarely that one finds the whipworm in the feces. The “writer 
has seen them on several occasions during autopsies. The most 
common habitat of the whipworm is the cecum, but it is frequently 
found in other parts of the large bowel. It is supposed to be a 
frequent cause of appendicitis, though tins is questionable. _ It 
seems highly probable that injury to the cell membrane by intestinal 
parasites either chemically, by means of both their secretions and 
excretions, or mechanically, by their sucking mechanism, allow toxic 
amines and bacteria or their poisons to enter more readily the cir- 
culation. 

In tlie study of our 11 cases of whipworm infection it was noted 
that nervous symptoms were common to all. The series included 
1 case of cholecystitis, 5 cases of chronic colitis— 1 of which had 
multiple myeloma— and 1 case of diverticulosis. The remaining -1 
cases showed no clinical pathology, though their symptoms would 
classify them as gastrointestinal invalids. These patients were all 
nervous high strung individuals, 4 of whom had consulted neurolo- 
gists, who diagnosed their cases variously as neurasthenia, psycho- 
asthenia, anxiety neurosis and Jiypomania. All of these patients 
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had capricious appetites, though, curiously, underweight was pres- 
ent in but 4 of the cases. All had gastrointestinal symptoms, such 
as marked flatulency, intestinal colic, constipation or mild diarrhea. 
One patient occasionally suffered from angioneurotic edema. Urti- 
caria had occurred in 7 of the 11 cases. Ail patients showed marked 
pallor, and 2 showed a curious erythema covering the face and chest. 
Blood pressures were consistently low in all but the patient with 
cholecystitis. Abdominal examination revealed marked tympany 
in most instances and the cecal splash was present in every case. 
Proctoscopic and sigmoidoscopic examinations showed in most of 
the patients an injected, mottled mucosa streaked with mucus. 

Stool Examination . In 9 cases the eggs were easily found. In 
the other 2 cases eggs were found only after repeated examinations 
by Barber’s glycerin salt method. 

Treatment. The time honored methods of parasite eradication 
by means of anthelmintics failed in all but 3 of our cases. Possibly 
this was due to the fact that all cases were in adults and infestation 
had either existed for a long time or was present in an intestine in 
which there were definite intestinal lesions. Oil of chenopodium 
with castor oil was tried in 4 cases with 1 cure after two trials. 
Hall and Foster’s chloroform castor oil mixture was used in 7 cases, 
with 2 cures. The patients who were cured by the oral administra- 
tion of drugs were those with acute symptoms and with no intestinal 
lesions discoverable by Roentgen ray or sigmoidoscopic examinations. 

Our therapeutic hint which resulted in the cure of our 8. cases 
resistant to orthodox treatment was based on the assumption that 
the hair-like projection of the whipworm was embedded in mucous 
and possibly in the mucosa as well, and thus beyond the reach of 
drugs taken in the ordinary way. Our technique is briefly as 
follows: 

At the beginning of treatment the patient is given 2 ounces of 
castor oil and then placed on a low residue diet. Then on each of 
four successive days he is given a 2-liter enema with 0.5 per cent 
solution of monohydrated sodium carbonate, to which is added 1 
ounce of colloidal kaolin. Kaolin is also given by mouth in 1-ounce . 
doses once daily on each of the above days. The alkali is given for 
the purpose of dissolving the mucus. The kaolin tends to cut the 
thicker mucus and mechanically “de-mucuses,” so to speak, the wall 
of the entire colon. The kaolin likewise, by its mechanical adsorp- 
tion, tends to sediment the bacteria which might possibly form a 
coating about the parasites. After this four day treatment the 
kaolin is discontinued, but the alkaline enema is continued for two 
days or more. After complete expulsion of this enema 8 ounces of 
crude oil is injected into the rectum through a large syringe and 
file patient instructed to retain it as long as possible. Proof that 
this small volume of oil reaches the cecum or even higher up is 
evidenced by the fact that for three or four days afterward the 
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patient continues to pass crude oil. In 2 cases fluoroscopic observa- 
tions were made after the injection of a barium oil enema, and the 
preparation was seen to readily enter the cecum. 

The results of treatment have been invariably successful in the 
cases studied. Fecal specimens immediately following the treat- 
ment and those examined a month later showed no eggs whatsoever. 
Four patients examined a year later showed negative findings. Two 
of the colitis patients entirely recovered from their colitis symptoms 
and were found free of all signs of whipworm infestation a year later. 
Stool examinations were made in 3 cases after the sodium carbonate 
kaolin enema series and prior to the oil administration, but eggs 
were still present, indicating that the oil is a necessary adjunct to 
the cure. 

Summary. In the presence of structural change in the alimentary 
tract whipworm eradication, by means of anthelmintics, is practi- 
cally impossible. The writer’s colonic method was successful in 
the 8 patients so treated. 

In all our cases of whipworm infestation a fairly definite symptom 
complex existed. Whether the infestation was superimposed upon 
an already existing pathologic colon, or had an etiologic relation 
to it, is difficult to say. A more scientific study of the pathology 
and symptomatology of whipworm infestation in its relation to 
to alimentary disorders is suggested. 
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FURTHER REMARKS ON INFECTION OF THE GALL BLADDER 
IN RELATION TO CHRONIC (PERNICIOUS) ANEMIA. 

By- Noble Wiley Jones, M.D., 

AND 

Thomas M. Joyce, M.D., 

PORTLAND, ORE. 

(From tho Department of Medicine of the University of Oregon Medical School.) 

Three years have elapsed since the writing of our former paper, 
“Infection of the Gall Bladder in Relation to Pernicious Anemia. 1 
In that study 13 cases of chronic anemia possessing some or all of 
the characteristics of idopathie progressive pernicious anemia were 
discussed. Of this number, 11 cases were recognized as frank per- 



GALL BLADDER: CHRONIC PERNICIOUS ANEMIA 


527 


nicious anemia. Two cases were called borderline anemia, because 
megaloblasts were not found in blood smears and because the clini- 
cal picture did not present a progressive, or interruptedly progres- 
sive, downward course. These 2 cases possessed, however, a mega- 
locytic type of anemia with a plus color index, complete achylia, 
glossitis and paresthesia. The blood picture differed little from that 
of the other cases, except in the severity of the anemia. Each of 
the 13 cases showed the presence of chronic infection of the gall 
bladder. The character of the infection of the gall bladder— and 
presumably that of the entire biliary tract, so far as could be 
determined— possessed no evidence of specificity. 

The purpose of this report is to summarize briefly the subsequent 
histories of those patients upon whom cholecystectomy was per- 
formed, to add some data of further observations made upon similar 
patients and to state some general conclusions which the study 
seems to warrant. 

Case Reports.— Former Series. Case I.— (Borderline anemia.) Mrs. G., 
was readmitted in June, 1924, deeply jaundiced. The common bile duct was 
drained, and the patient made a slow recovery. Following the operation 
the blood counts dropped to 42 per cent hemoglobin* (Sahli-Haskins 2 ); 

3.380.000 erythrocytes and 7800 leukocytes, with many polychromatophilic 
red blood cells. In December, 1924, the patient had partially regained her 
former strength, but still showed a marked secondary anemia . The hemoglo- 
bin was 67 per cent; erythrocytes, 3,840,000; color index, 0.87; volume index, 
0.96; leukocytes, 4750. There were no abnormal red blood cells present. 
Therefore, during the seven years following her first gall bladder operation 
there has been no return of her previously existing megalocytic anemia 
with a plus color index. In the summer of 1925 the jaundice returned, 
together with enlargement of the liver and beginning ascites. Death 
occurred from progressing chronic obstructive biliary cirrhosis in October 
of the same year. 

Case II.— Mr. C., following cholecystectomy in September, 1922, recov- 
ered partially during the winter of 1922-1923, and returned to his work of 
cruising” timber. The paresthesia of his hands and feet, which had 
become acute immediately after his operation, disappeared completely for 
a time during the winter. The patient suffered a relapse in the late spring 
of 1923 and died in September of the same year. His blood examination 
pnor to his death showed a true megaloblastic anemia of severe grade. 

Case III.— (Borderline anemia.) Mrs. K. has remained well since her 
operation in January, 1923. The blood continues to show the picture of 
secondary anemia, but the megalocytic character of it, which existed pre- 
vious to her cholecystectomy has not returned. In November, 1924, her 
Wood examination showed 64 per cent hemoglobin (Sahli-Haskins method) ; 

4.050.000 erythrocytes; color index, 0.80; volume index, 0.92; icterus index, 
5 -7; 5500 leukocytes. The patient has experienced no paresthesia and the 
soreness of the tongue has disappeared. 

* The figures for the percent of hemoglobin in the patients of the second series are 
aot the direct readings of the Sahli-Haskins hemoglobinometer (on this instrument 
100 per cent corresponds to 13.8 gm. of hemoglobin in 100 cc. of blood), but are so 
calculated that 100 per cent corresponds to 14.7 gm. of hemoglobin per 100 cc, .of 
blood, the normal hemoglobin coefficient determined by Osgood, 
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Case IV.— Mr. H. was operated upon in May, 1923, and, as previously 
reported, a chronic infected gall bladder was removed. He recovered from 
the operation and returned to light farm work, but his blood never lost 
its megalocytic character. The soreness of the tongue disappeared; the - 
numbness of his hands and feet, however, persisted. Tire patient suffered 
a relapse in February, 1924. He is still living, but has not been seen since 
this time. 

Case V.— Mrsi J., after having experienced the same symptomatic 
improvement in- her general health noted by the other patients suffering 
from pernicious anemia following cholecystectomy, relapsed in October, 
1923, and died early in the winter of 1924. The soreness of the tongue 
never returned. 

We now give a brief description of 9 more cases of chronic anemia. 
Five of them we have placed in the borderline group and 4 we have 
considered true progressive pernicious anemia. Each case possesses 
a definite megalocytic anemia; anisocytosis, deformed cells and 
polychromatophilia. Two cases in the borderline group showed 
normoblasts in the blood stream; none of the cases in the pernicious 
group revealed any megaloblasts in many blood smears studied. A 
plus volume index was present before operation in all but 1 patient. 
The clinical data is given briefly in the subjoined tables: 

Borderline Group. — New Series. Case I.—Mrs. J., aged forty-eight years, 
a housewife, had been anemic and ill for three years. The illness became 
more acute in July and she was received in the hospital, August 4, 1924. She 
had the lemon tinted skin and the general appearance of pernicious anemia. 
Normoblasts were found in the blood stream, and the volume index was 1.2 
on several occasions. Repeated blood transfusions raised the blood strength 
to 65 per cent- hemoglobin and 3,000,000 red blood cells. A slow, con- 
tinuous bleeding from some unrecognized point in the intestinal tract was 
present. The roentgenologic evidence of a diseased gall bladder was also 
obtained, and she was operated upon, September 20. The gall bladder 
ivas thick walled with many large, soft glands along the ducts; the appendix 
ivas thick walled and contained fecal stones ; there were several small non- 
traumatic, hemorrhagic areas along the mesenteric side of the upper intes- 
tine from which the bleeding was talcing place. The mesenteric glands 
were large and many of them calcified. Death followed on the fourth day. 
No autopsy was obtained. 

-Pathologic report: A pure culture of hemolytic streptococcus was 
obtained from the gall bladder. The appendix was atrophied. 

Case II. — Mrs. C., aged twenty-five years, a housewife, became pale 
and weak three years before, during a pregnancy. Her illness had slowly 
progressed until she had become completely incapacitated. She had the 
lemon tinted skin of pernicious anemia of moderate severity, but glossitis 
and paresthesia had not been present. Her teeth had been recently 
extracted for pericemental sepsis. The roentgenologic evidence of a 
diseased gall bladder was obtained and she was operated upon, January 6, 
1925. The gall bladder was large, dirty grayish in color and contained 
stones. There were no other lesions noted in the abdomen. The gall 
bladder and a piece of liver were removed . The appendix had been removed 
at a Previous operation. 
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Pathologic report: Chronic interstitial cholecystitis with fibrosis, scar- 
ring and lymphoid infiltration. . Fatty or parenchymatous degeneration ot 
marked degree of the liver; chronic interstitial hepatitis. 

Cultures of the gall bladder wall and liver gave Staphylococcus albus in 

Symptomatic recovery has taken place, but a moderate anemia of 
secondary type remains. 


Case III.— Mrs. B., aged forty-four years, a housewife, was first exam- 
ined in 1917 because of a general asthenic state. Complete achylia gas- 
trica was found at that time. In January, 1925, she returned because ot 
numbness and tingling in the upper jaw and in both hands and feet, these 
symptoms had begun two years before, two months after the extraction of 
an abscessed right upper molar tooth. There had been no soreness of the 
tongue. Complete achylia was again found to be present. Roentgeno- 
logic evidence of a diseased gall bladder was obtained, and cholecystectomy 
and appendectomy were performed, January 28, 1925. The gall bladder 
was thick walled aud adherent to the surrounding organs. The appendix 
was long and contained many fecal stones. The patient’s health at time 
of writing (January, 1926) is quite normal. The numbness of the bands 
and feet disappeared quickly after operation. There have been no symp- 
toms of glossitis. _ _ _ 

Pathologic report: Chronic catarrhal cholecystitis. Fibrosisand hyalin 
degeneration of the appendix. No bacterial growths were obtained in cul- 
tures from the gall bladder and liver. 


Case IV.— Mrs. P., aged sixty-three years, a housewife, had been pale 
and weak for a number of years. She had suffered also for several years 
with dyspnea on moderate exertion in relation to a rheumatic mitral heart 
disease with auricular fibrillation without failure. Recently she had been 
confined to bed because of extreme exhaustion. The type of her anemia 
and the lemon tinted paleness of the skin made us suspect the presence of 
an underlying gall bladder disease. Stomach analyses were not made 
because of the presence of the heart disease. Definite numbness and ting- 
ling of the feet were present. There was no bleeding from the bowel. 
The patient was kept in bed for some time under dietetic and medicinal 
treatment for the anemia without benefit. On January 8, 1925, the gall 
bladder and appendix were removed. The former was thick walled and 
much enlarged; the common duct was dilated. A year has elapsed since 
operation. The patient is now stronger and in better health than she has 
been for years. The skin is clear and the lemon tint has disappeared. 
The heart action has quieted down ; she no longer needs digitalis to control 
the auricular fibrillation. A moderate anemia still persists, but the megalo- 
cytic character of the red blood cells has disappeared and the volume index 
has dropped from 1.1 to 0.83. 

Pathologic report: Atrophy and scarring of the gall bladder wall. Sub- 
acute purulent appendicitis of moderate grade, involving especially the 
mucosa, with plasma cell hyperplasia of the lymphoid tissue. 


Case V.— Mrs. C., aged forty-three years, a housewife, had been ill for 
seventeen years with mucous colitis. Diseased teeth and tonsils had been 
removed. In recent years she had become weaker and paler because of 
periodic bleeding from multiple myofibromata of the uterus. Her paleness 
was lemon tmted, however, and not of a whiteness due to bleeding. The 
SS 'v A Cn definitely sore at times, but no paresthesia has been 
present. Evidence of gall bladder disease was found roentgenologically 

FebrXTlIT^W^ST a ?i d »PP end ? ctom y ^re performed on 
} 192 °’ a . fc which time the diagnosis of chronic cholecystitis was 

verified. The anemia and lemon tinted color of the skin did not improve 
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after operation. The patient remained weak; her convalescence was slow 
Cholecystectomy was performed, March 27. Her response then was notice- 
ably different from that following the first operation. Her skin cleared 
quickly and she improved rapidly in general health. The anemia, however, 
was slower to overcome. The soreness of the tongue disappeared and has' 
not returned. She is in better health now than for years. 

Pathologic report: Catarrhal and indurative cholecystitis. Cultures of 
the gall bladder wall gave a nonhemolytic streptococcus. 

This patient differs from the other 4 patients of the borderline group in 
that the blood volume index has always been low, and also probably in the 
fact that ferments may have always been present in the gastric juice. 
Stomach analyses were not made during the acute period of the patient's 
illness. _ Later a normal stomach chemistry was found to exist. At the 
same time the blood volume index and the color index had returned to 
normal. This return to a normal blood picture has not been observed in 
the other cases. Whether there is a relation between the recovery of the 
normal blood picture and the absence of achylia is not known. 

We have now under observation another patient of similar type: A 
man, aged fifty years, who has been anemic and ill for two years. He 
suffers from weakness, dyspnea on exertion, periodic soreness of the tongue, 
numbness of the fingers and periodic nausea, vomiting and pain in the 
abdomen. His case has the appearance of pernicious anemia, and his 
illness has been so considered by some physicians whom he has consulted. 
His blood examinations give, on an average, the following figures: Hemo- 
globin, 46 per cent; red blood cells, w'hich are very irregular in size and 
shape, 2,700,000; white blood cells, 7000; color index, 0.85; volume index, 
0.86; icterus index, 2.2 (in spite of the presence of chronic cholecystitis). 
The fasting stomach contains free hydrochloric acid and no food remnnnts. 
An Ewald breakfast shows 55 free hydrochloric acid and 74 total acidity, 
with well chymified food. No improvement in the patient’s condition 
could be brought about by medical treatment in hospital, and as positive 
roentgenologic evidence of a diseased gall bladder was obtained, cholecys- 
tectomy has recently been done. 

The 4 remaining cases of this series are examples of true progres- 
sive pernicious anemia. They differ from the others clinically, 
however, only in the degree of anemia, and, in the 2 patients upon 
w'hom cholecystectomy was performed, in the failure of noticeable 
relief after operation. The blood volumes also ranged higher in 
these patients and did not drop so low' after operation; but, again, 
this variation may be but a matter of degree. 

Pernicious Anemic Group. — New Series. Case VI. — Mrs. E., aged fifty- 
one years, a housewife, was seen first in January, 1925. She had been pale for 
years, but during the past year the paleness lxad increased, soreness of the 
tongue had appeared and she had lost in weight and strength. On examina- 
tion, the patient showed the presence of glossitis, complete achj’Jia and a 
inegnlocytic blood picture. The roentgenologic evidence of a diseased gall 
bladder was obtained, and this organ, together with the appendix, was 
removed, February 17, 1925. The gall bladder was thick walled, with 
many small papilla) like nodules growing into its lumen. The common 
duct was not enlarged, but there were many soft glands along its course. 
Cultures of the gall bladder wall were sterile, except for four colonies of a 
short Gram positive bacillus. A piece of liver cultured showed several 
colonies of Staphylococcus aureus. Specimens of stool and scrapings from 
the tongue were cultured for yeast, being grown on a modified Sabouraud 



GALL BLADDER’. CHRONIC PERNICIOUS ANEMIA 


533 


medium, as suggested by E. J, Wood. 3 From each. source yeast cells were 
obtained which were grossly, 1 microscopically and culturally identical. 
After forty-eight hours culturing at 30° C. small, yellowish white, glisten- 
ing colonies appeared, which, microscopically, showed largo , rapidly grow- 
ing yeast cells until many buds but no hyplim. Culturally on sugars they 
reacted as follows: Maltose, acid, no gas; lactose, negative; glucose, nega- 
tive; litmus milk, coagulated. The organism was not considered Monika 
psilosis. 

Since the operation the patient has improved very much in health and . 
strength. Her skin has cleared and the lemon tinted color has disappeared. 
She is not as well or as strong as she was two years ago. The glossitis comes 
and goes. She has never suffered from paresthesia. Many macrocytes 
remain in the blood stream and the blood volume remains slightly above 1. 

Pathologic report: Chronic cholecystitis. Moderate atrophic appendi- 
citis. 


Case VII.— Mr. P., aged sixty-six years, a merchant, w r as first examined 
in 1914, when a complete achylia gastrica was found. On a corrective diet 
and hydrocliloric acid he became free of symptoms and remained well until 
one year before he returned for reexamination in January, 1925. For a 
year he had been losing weight and strength. He had become pale, short 
of breath and periodically had suffered from numbness and tingling in 
the hands and feet and soreness of the tongue. His skin was pale and 
lemon tinted in color; liis tongue slick with reddish patches; the achylia 
was still present; his blood was macrocytic in type with a volume index of 
1.4 and occasional normoblasts. The reflexes were normal. Roentgeno- 
logic evidence of a diseased gall bladder was obtained, and he was operated 
upon, February 16, 1925. The gall bladder was thick walled and adherent 
to the hepatic flexure of the colon and the duodenum. The spleen was 
much enlarged. It was estimated to be about four times its normal size. 
The gall bladder and appendix were removed at this time. Following the 
operation the blood picture did not change much in its appearance, although 
the hemoglobin reached 88 per cent and the red cell count 4,000,000 per 
cubic millimeter. The color of the skin cleared a good deal, though not 
as it had in the other patients. A moderate relapse began in the summer, 
so that it was thought justifiable to remove the spleen. Tins was done, 
August 10, 1925. The spleen was now found to be about one-third its 
former estimated size as seen in February. 

Since the last operation the patient’s convalescence has been about as 
it was after the cholecystectomy. The skin is much clearer and the lemon 
tinted color has nearly disappeared, but aside from this fact there is little 
change. The anemia and the glossitis remain as before. The degenera- 
tive cord changes are progressing. Megaloblasts have never been found in 
the blood. He is now receiving blood transfusions. 

Cultures made from the gall bladder on blood agar plates and in blood 
dextrose broth gave colonies of Staphylococcus albus. Similar cultures 
from the spleen gave hemolytic Staphylococcus aureus and Staphylococcus 
albus. Cultures were also made in this patient from tongue scrapings and 
from the stool as in Case VI. Microscopically the yeast obtained in these 
cultures resembled very closely that obtained in the latter case, but had a 
different reaction upon the sugars. There were no demonstrable hyplise 
present. After forty-eight hoims’ incubation at 30° C. small, whitish, 
glistening colonies appeared. Microscopically, large celled, rapidly bud- 
ding yeast cells without hyphse were seen. Culturally, on sugars, the 
following occurred: Lactose, negative; maltose, acid and gas; dextrose, 
ncid and gas; milk, no change. Seemingly the same organism was obtained 
frorn both the tongue scrapings _ and from the stool. It, likewise, was not 
considered to be Monilia psilosis. 
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Pathologic report: Chronic cholecystitis. Slight diffuse chronic hyper- 
plasia of the spleen. 


Case VIII.— Mrs. R., aged sixty-seven years, a housewife, was first under 
treatment in 1914 for a general asthenia in relation to a complete achylia 
gastrica and constipation. The last few years she has had occasional pain 
of slight degree under the right costal margin. Myositic pains of the neck 
and left shoulder girdle ceased after the removal of her tonsils and several 
devitalized teeth one year ago. She was reexamined and under hospital 
treatment in August, 1924. For over a year she had complained of dyspnea 
on exertion and slowly increasing general weakness. She has had periods 
when her tongue was sore, but had had no sensory disturbances. Her blood 
picture was megalocytic in type. The blood volume -was at first 1.4, but 
returned to 1.1 under bedrest, arsenic, and so forth, during which time she 
also improved much in general health and strength. In December, 1925, 
she suffered a relapse, during which time sensory disturbances became 
marked, and her blood picture was: Hemoglobin, 42 per cent; red blood 
cells, 1,960,000 without nucleated cells; volume index, 1.6; color index, 1.2; 
icterus index, 6.6. Death occurred a few weeks later. Autopsy w r as not 
obtained. The roentgenologic evidence of a chronic gall bladder disease 
was present. It is interesting, furthermore, to note that the patient was 
a sister of the patient, Case XI, of the first series, and that a second sister 
is now ill with pernicious anemia with marked cord changes. (See papers of 
Meulengracht 4 and others.) 

Case IX. — Mr. S., aged sixty-two years, a business man, was under exam- 
ination and treatment in the summer of 1924. His case is cited because 
it was a frank, rather rapidly progressing type of pernicious anemia with 
marked degenerative cord lesions, without, however, a megaloblastic type 
of anemia, and with positive roentgenologic evidence of chronic gall bladder 
disease obtained on two different examinations. The patient died in 
August, 1925. Autopsy was not obtained. 

Discussion. In the description of the two groups of anemia 
patients recorded in this paper and in the former paper, a marked 
similarity in the type of anemia and in the physical findings on 
examination is noted. A chronic lytic anemia existed in each patient 
except for the presence of megaloblasts, which w r ere found in only 
3 of the 21 patients studied clinical!}' during life. The skin of each 
patient showed lemon tinted paleness and in all except 1 patient 
achlorhydria was present. Glossitis occurred 13 times and subjec- 
tive symptoms of cord changes were experienced 14 times. Evidence 
of a diseased gall bladder were found by roentgenologic methods in 
each patient examined clinically, and these findings werp. verified 
by the pathologist in the patients corning to operation. Disease of 
the biliary tract was found also in the cases which came to autopsy. 

More upon intensity of the symptoms than upon difference of 
clinical picture, the cases w’ere divided into two groups, namely, 
those of frank progressive pernicious anemia and those which we 
have spoken of as borderline anemia. We called the picture a 
borderline anemia because the blood was megalocytic in type, 
because other causes for the anemia were not found and because 
the patients did not progress to a fatal issue after cholecystectomy, 
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but returned, on the other hand, to fairly normal health, in which 
the so-called pernicious characters, as represented by the blood, 
skin, tongue and sensory disturbances, disappeared. A return of 
gastric ferments was not observed. (Note that Case V, second 
series, may be an exception.) 

During the study of the first series of cases an attempt was made 
to produce a chronic anemia in dogs by producing chronic infection 
of the biliary tract by means of organisms obtained culturally from 
the gall bladders and livers of some of the patients. Negative results 
were obtained. Insofar as they could be judged, the organisms 
seemed to be nonspecific. Similar types of organisms were obtained 
from patients of the second series. In 2 cases of pernicious anemia 
tongue scrapings and stools were cultured for yeast, according to 
the suggestion of Wood. Yeast cells were obtained in each case, 
but they could not be identified as Monilia psilosis, which has been 
connected by Ashford with sprue. 

The fact that the biliary tract of each patient of both series 
proved to be infected is of outstanding interest. Whether the 
infection was simply one of many focal infections existing in the 
body or whether it has a deeper meaning remains to be proved. 

. As one theorizes about the cause of the two arbitrarily designated 
anemias, one recognizes the necessity of the presence of some hemo- 
lytic agent or agents which operate continuously over a variable 
length of time, and produce in the pernicious group, at least, hyper- 
plastic changes in the bone marrow. We have not had opportunity 
to study the bone marrow in any of the cases of the borderline group. 
To think of these anemias as being the result of widespread focal 
infections from a dental, a lingual or other source, as some writers 
have held, is not logical, because such infections are almost uni- 
versal; but it is logical to believe that an infection, or other disease 
process, operating in a special way from a special site, may produce 
such an anemia. The fact that lytic substances causing the per- 
nicious anemias of Bothriocephalus latus and of hookworm infec- 
tions are said to be lipoid in character, and that a megaloblastic 
anemia may be caused in rabbits by using a similar agent, suggests 
the possibility that changes in the cholesterol content of the bile, 
by means of organisms possessing special properties and operating 
m ' onstant contact with it, may be a possible cause. The question 
of hereditary factors as seen in families in relation to a constitutional 
pathology does not detract from the credibility of such an hypoth- 
esis. Unquestionably, however, proof supporting such an hypothesis 
is wholly lacking. The supposition must rest for the present upon 
the meager clinical evidence afforded by the study of such cases as 
these recorded here. 

. What, then, is the clinical evidence upon which a causative rela- 
tion between chronic infection of the biliary tract and a chronic 
lytic anemia may be surmised? In the first place, constant achlor- 
hydria is present. Just what the presence of achlorhydria may 
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mean is not known, but it seems to be the ground upon which a 
group of chronic diseases are related. In this category pernicious 
anemia has always occupied an important place. Again, the 
anemia is essentially chronic, although variable in its intensity. 
This variable characteristic of the disease strengthens the belief 
that one is dealing with the same underlying mechanism in the two 
groups, for all gradations in symptoms and course are found, from 
the. rapidly fatal pernicious type to the type which causes the 
patient to drag on through many years, to die finally from true 
pernicious anemia or to succumb to some intercurrent infection. 
The cases spoken of above as borderline anemia are of this latter 
type. There is no clinical means known at present by which a closer 
differentiation can be made. The volume index of the blood, upon 
which some writers place much reliance, shows the same variations 
in degree. 

A close scrutiny of the remaining clinical symptoms of the two 
groups does not lend any aid toward segregation. There is found 
the same variation in degree in these symptoms that one sees in 
the progress of the disease itself. The soreness of the tongue comes 
and goes in patients of each group. The same is true of the sensory 
disturbances. Both symptoms are only more severe and more per- 
sistent in frank pernicious anemia. Periods of relapse and partial 
recovery occur less noticeably in the borderline group than in the 
other, but they nevertheless occur. Normoblasts and microblasts 
occur in the blood stream with moderate frequency in the border- 
line type and megaloblasts are often entirely absent throughout the 
course of true pernicious anemia. Aside from the giant nucleated 
red blood cells, however, there is no difference in the blood picture 
of the two groups except in degree. A high blood volume index, 
as first noted by Capps , 6 has been considered to be of special signifi- 
cance in the differentiation of true pernicious anemia from other 
types of anemia.* In the borderline group a blood volume index 

* For the proper interpretation of blood analysis figures clinical methods must he 
used -which reasonably stand the test of research accuracy. The methods employed 
with the patients of the second series are as follows: (1) Hemoglobin estimation: 
The Haskins modification of the Sahli hemoglobinometer with which a permanent 
standard made of an aqueous solution of ferric sulphate and cobalt sulphate is used, 
the pipette and tubes being correctly calibrated. This method gives results within 
2 per cent of the correct amount (J. Biol. Chcm., 1923, 57, 1). (2) Blood voltimo 

index: Venous blood, prevented from coagulation with potassium oxalate in pro- 
portion of 20 mg. per 10 cc. of blood is centrifuged inaccurately calibrated tubes, 
at 4500 revolutions per minute, until there is no further change in the volume of the 
packed cells noted on repeated centrifuging. The specimen is centrifuged in five- 
minute periods. From thirty to sixty minutes is usually necessary to obtain con- 
stant readings. The volume index, according to Osgood, varies between 0.85 and 
1.15 in 90 per cent of the bloods of normal men. The color index varies also between 
0.85 and 1.15 in similar bloods. (Osgood: Hemoglobin, Color Index, Saturation 
Index and Volume Index nnd Volume Index Standards, Arch. Int. Med., 37, 1920. 
GS 5.) (3) Red blood cell counts have all been mado on the patients of the second 

scries with the same hemacytometer. These estimations, as well as those of the t lcod 
volume and the hemoglobin have been frequently checked, for the sake of greater 
accuracy, by Dr. Osgood and Dr. Holbrook of the Department of Biochemistry. 
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of 1.2 is not uncommon, and in true pernicious anemia the same 
index may be lower than 1.1. In one patient dying of uremia we 
noted a blood volume index of 1.3 and 1.4. The pathologist’s post- 
mortem findings in this case were cardiorenal disease, arteriosclerotic 
kidney, fibrinous pericarditis and extreme hyalin degeneration of 
the spleen, liver and adrenals. There were no noteworthy gross 
changes in the marrow of the long bones.* The relatively high 
volume content of the red blood cells may be a group reaction and 
in no way a specific one. 

The response of the patient to removal of the infected gall bladder 
in both groups is suggestive of a causative relationship. In frank 
pernicious anemia cholecystectomy may produce a profound bet- 
terment for a time. The skin will clear, the glossitis and paresthesia 
may disappear and the patient will temporarily improve. The 
blood volume index may drop to 1 or even below 1. The perni- 
cious type of the blood, however, does not disappear. Relapses 
have occurred as before and death of patients who were operated 
upon three or more years before has finally resulted from the 
anemia. In Case VII, in which splenectomy was performed, the 
previous removal of the gall bladder had a profound effect upon the 
condition of the spleen. 

In the 6 patients of the borderline group removal of the infected 
gall bladder has had the same beneficial effect upon the immediate 
clinical picture. The improvement is more pronounced and thus 
far has been permanent in 5 of the 7 cases listed. One of the remain- 
ing 2 patients, after six years of ordinary health, developed a per- 
sistent common duct obstruction that resulted in chronic obstruc- 
tive biliary cirrhosis of the liver; the other patient died shortly 
after operation from continued bleeding. The remaining 5 patients 
all have shown the following changes : The skin has lost its lemon 
yellow color; the blood picture has changed from one with numerous 
macrocytes, irregularly stained cells, and plus color index, to the 
picture of moderate secondary anemia; the blood volume index, 
when it was above normal, dropped below 1 and remained there. 
Of all symptoms, the anemia has been the slowest to disappear. 
The soreness of the tongue and the paresthesia have disappeared 
quickly and have not returned. There has been no return of the 
previous relapses. The achlorhydria has thus far been persistent. 
Nevertheless, the patients either consider themselves now well, or 
feel that, the cause of their illness having been removed, they are 
becoming progressively better. Data regarding their general 

* Histologic examination of the bone marrow in this case shows little or no hyper- 
plasia. There is, however, a greatly increased number of eosinophilic myelocytes 
ayd a moderate increase of megaloblasts. There is evidently some blood destruc- 
tion, but even the increase in megaloblasts is hardly great enough upon which to 
base a diagnosis of pernicious anemia. The history of the patient during life was that 
of cardiorenal disease. To correspond with the increase in eosinophilic cells in the 
bone rnarrow there was no history, on the other hand, of asthma, or of intestinal 
parasitism, and three differential blood counts showed no eosinophilia. ■ 
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appearance, body weight and blood examinations, periodically 
obtained, substantiate these beliefs. 

A study of the patients of the two groups impresses one with the 
possibility that a mild and a more severe grade of the same disease 
is being considered. Wood has made the interesting observation 
that feeding to guinea pigs a culture of Monilia psilosis obtained 
from cases of pernicious anemia produced a hemolytic blood picture 
with hyperplastic bone marrow changes; that the filtrate of the 
culture given intravenously produced the same hemolytic blood 
picture in less marked degree; that the giving of smaller amounts 
to the animals produced similar changes, from which the animals 
recovered when the injections were discontinued. 

Pernicious anemia is doubtless a group of diseases. From time 
to time a specific cause of chronic hemolytic anemia'has been recog- 
nized, and a small group of cases split off from the main group with 
unknown causes. It seems to us quite justifiable to suspect that in 
the segregation of the cases above recorded into true pernicious 
anemia and borderline anemia, we have been working with a hemo- 
lytic type of anemia of unknown cause, but related in some way to 
chronic infections of the biliary tract; that, by the removal of, pos- 
sibly, the main focus of infection, mild cases may have recovered; 
that in the more severely infected cases, which go on to death, the 
hemopoietic centers of the bone marrow simply may have been 
damaged beyond repair, or that further extension of the infection 
in the liver may have permitted the continued formation of the same 
lytic bodies. The hypothesis that such an infection may cause 
anemia through changes in the cholesterol content of the bile is 
attractive. 

Conclusions. 1 . In every case of pernicious anemia with which 
we have personally worked during the time of this study, a chronic 
infection of the gall bladder has been positively demonstrated. 

2. A small group of cases, which resembled mild pernicious 
anemia, possessed the same type of biliary infection, and upon its 
removal the patients were restored to fairly normal health. 

(The pathologic and bnctcriologic studies recorded in the above paper were made 
in the department of pathology under the guidance of Dr. Robert L. Benson, to whom 
we wish to acknowledge our indebtedness.) 
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THE INTRADERMAL SALT SOLUTION TEST IN SCARLET 

FEVER.* 

By Beatrice R. Lovett, 

CHICAGO, ILL. 


The intradermal salt solution test, as described by McClure and 
Aldrich 1 is carried out by injecting intradermally 0.2 cc. of a sterile 
0.8 per cent aqueous solution of sodium chlorid, and recording the 
time necessary for the disappearance of the wheal so formed. The 
wheal is considered to have disappeared when it can no longer be 
detected by light palpation. In normal persons the time required 
is sixty minutes or more, while in various diseases it is reduced. 
McClure and Aldrich 1 - 2 reported occurrence of shortened disap- 
pearance times in children with edematous and preedematous con- 
ditions, especially those with associated albuminuria. Baker 3 found 
shortened disappearance time in scarlet fever and diphtheria 
patients; Harrison, 4 in children with lobar pneumonia; Olmsted, 5 
in cardiac disease in children. Cohen,® and Cohen, Applebaum and 
Hainswortli 7 used the test as a means of determining the efficiency 
of the circulation in the extremities in peripheral vascular dis- 
turbances of the sort that may lead to gangrene. Lash 8 reported 
the finding of a markedly shortened time in toxemias of pregnancy. 
It _ has been suggested that increased rapidity of absorption of the 
injected salt solution may be related, in some conditions studied, to 
tissue intoxication resulting from infection or circulatory disturbance. 

Intradermal salt solution tests were carried out on 60 scarlet fever 
patients. The wheals were observed until they disappeared, unless 
they persisted longer than sixty minutes. Times of sixty minutes 
or more were. considered normal. A test was made when the patient 
entered the hospital, usually between the second and eighth day of 
the disease, and was repeated at intervals of a few days thereafter, 
usually until the disappearance time became normal. The wheals 
were made on the arm and leg, or sometimes on the arm alone. 

The present series represents cases of scarlet fever of more than 
average severity, as only a few patients with mild attacks were 
tested. Most of the patients showed a shortened disappearance 
time at the first test, with the amount of shortening roughly pro- 
portional to the degree of toxemia and the height of the tempera- 
ture. Those who were only slightly ill with slight elevation of 
temperature, had normal or nearly normal times. In moderately 
severe cases the time was usually between thirty and forty minutes. 
There were exceptions, however; for example, a fairly sick patient, 

* This work was done at the Annie W. Durand Hospital of the John McCormick 
Institute for Infectious Diseases under the auspices of the Otho S. A. Sprague Mem- 
orial Institute. 
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with temperature of 102° F., had a normal disappearance time; one, 
only mildly sick with temperature of 99.6° F., had a time of twenty- 
three minutes. In all of the very sick patients, about 10, of either 
toxic or septic type, the wheal disappeared rapidly, in six to thirty 
minutes. The shortest time observed was six minutes. This was 
in an adult who entered the hospital on the sixth day of illness. He 
was exceedingly toxic, irrational much of the time, with an intense 
rash, temperature of 104.2° F. and a very low output of urine con- 
taining albumin, casts and blood. There was no palpable or visible 
edema. He died the next day. Three other patients, all very sick, 
had disappearance times below twent 3 r minutes in the first week of 
illness. Only one of these had albuminuria and none had palpable 
edema. 

The shortened disappearance times, as a rule, returned rapidly 
to normal in the absence of complications. Since the tests were not 
made daily, the first day of normal time is not known, but in uncom- 
plicated cases, in which tests were done at intervals which permit 
the drawing of conclusions, approximately 75 per cent had reached 
normal by the eleventh day. Frequently the disappearance time 
became normal before the temperature, but occasionally this rela- 
tion was reversed. In only 2 or 3 instances were the patients 
apparently well and ready to get up, as far as the clinical condition 
was concerned, before the disappearance time had become normal. 
In one patient apparently well, in whom the disappearance time 
seemed slow in reaching normal, whooping cough developed during 
convalescence from the scarlet fever. 

The complications of scarlet fever may not be accompanied by a 
reduction of disappearance time. Two cases of otitis media and one 
of arthritis occurred without any reduction. However, the septic 
patients with high fever and general prostration had shortened 
times during the febrile period. 

A case of moderately severe postscarlatinal nephritis was observed 
in a boy, aged six years, who had been only mildly sick at first. 
No tests had been made during the acute stage of the scarlet fever. 
On the eighteenth day there were blood, albumin and casts in the 
urine, with a slight rise in temperature. The disappearance time 
was then forty-three minutes for the arm and twenty minutes for 
the leg. During the next few days severe headache, vomiting and 
edema of the legs and back were present. The time on the twenty- 
second day was forty minutes for the arm and ten minutes for the 
leg. The following day the output of urine was only 75 cc., the 
lowest at any time. The patient improved, the output of urine 
increased and the disappearance time rose gradually and reached 
normal on the thirty-third day of illness. There was still a trace of 
albumin, and a few casts and blood cells in the urine. 

Another patient, aged four years, not tested at first, had blood 
cells in the urine and vomited on the twenty-fifth day of his illness, 

t 
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when liis disappearance time was fifty-five and fifty minutes for. the 
arm and leg respectively. Two days later, with albumin, casts and 
blood in the urine, the time had fallen to thirty-three and thirty- 
seven minutes. The patient recovered very rapidly, with the dis- 
appearance time reaching fifty minutes on the thirty-first day. A 
child, aged seven years, with a mild course, had slight fever, with 
albumin, casts and blood in the urine, without edema or subjective 
symptoms on the nineteenth day. The disappearance time was 
thirty-five minutes for the arm and leg, whereas it had previously 
been forty and sixty minutes for the arm and leg respectively. On 
the thirty-first day the urine was normal and the time for the arm 
was sixty minutes. In 2 other instances mild nephritis, manifested 
only by traces of albumin and a few blood cells in the urine, without 
rise of temperature or symptoms, was not accompanied by reduction 
in the disappearance time. 

Nine patients who were given scarlet fever antitoxin (at first that 
made by the Drs. Dick, later Squibb’s preparation) were tested 
before, and again ten hours to two days after, injection. The 
increase of the disappearance time during the ten hour to two day 
periods immediately following the serum injections was not materi- 
ally- different from that seen during similar periods and day of 
disease in patients who did not get serum. About the same propor- 
tion of 14 patients who received antitoxin became normal within 
ten days as of those who did not receive antitoxin; but this repre- 
sents a relatively^ more rapid improvement in the persons given 
antitoxin, since they as a group were much sicker. 

Ten of the 14 patients given antitoxin had initial disappearance 
times, on either arm or leg, of thirty minutes or less. The test 
may be of help in deciding whether or not patients should be given 
antitoxin. Although the correspondence between the shortening of 
the disappearance time and the severity of the illness is not always 
exact, a time below thirty minutes may be considered as an indi- 
cation for giving antitoxin. 

Serum sickness with severe urticaria in 3 patients was accom- 
panied by shortened disappearance time. In 1 the time dropped 
from forty-five to twenty-seven minutes with appearance of the 
urticaria, in another from sixty to thirty-five minutes and in the 
third it was twenty-four minutes at the onset of the urticaria. 

The results of the tests on the arm and leg were approximately 
the same in the majority of instances. Where there was a dis- 
crepancy, disappearance from the leg was usually more rapid, pos- 
sibly due to accompanying circulatory disturbance. For example, 
a patient who developed myocarditis in the second week had a dis- 
appearance time for the arm of fifty minutes and for the leg twenty- 
three minutes. A man who was on his feet and working through 
the first few days of illness, and had some edema of the legs, had an 
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arm time of sixty and a leg time of twenty-eight minutes on the 
fifth day. The urine was negative. 

Summary. . The time required for disappearance of the wheal 
made by injecting salt solution intraderm ally was found to be 
shortened in scarlet fever, with the amount of shortening roughly 
proportional to the severity of the illness. In the absence of com- 
plications the time returned to normal rapidly, usually before the' 
patient was ready to be out of bed. Urticaria was associated with 
a shortened disappearance time. A disappearance time of less than 
thirty minutes may be taken as an additional indication, besides 
the patient’s general condition, for giving scarlet fever antitoxin. 
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HEMIHYPERTROPHY AND TWINNING. 

A Further Study of the Nature of Hemhiypertropiiy with 
Report of a New Case. 

By Arnold Gesell, M.D., 

DIRECTOR OF THE TALE PSYCHO-CLINIC, YALE UNIVERSITY. 

NEW HAVEN, CONN. 

"If it is in her moments of abnormality that Nature reveals her 
secrets, as Goethe once remarked, then the condition of hemihyper- 
tropliy assumes an added piquancy of interest. It is one of the 
rarest of medical anomalies and of such character that it might well 
disclose some glimpse of the inner mechanics of development. 

It is essentially a developmental anomaly. It antedates birth 
and arises in some way as a partial deflection of the normal processes 
of growth. It strongly suggests a curtailed form of double mon- 



Fig. 1. Hemihypcrtrophic Case I (S. D.), aged thirteen years. (See Archives of 
Neurology and Psychiatry, 1921, 6, 400.) 



, 3.— -Palm prints of left and right hands of Case I. Showing disparity in size, 

j identity in the configuration of the friction ridges. The pattern formula for 
tnese ridges derived by AVilder’s method is in each hand: 11 — 9 — 7-5 - C. 







GESELL: HEMniYPERTROPHY AND TWINNING 


543 


strosity. It is a mild degree of gigantism, curiously confined to one 
side of the body. It is a unilateral enlargement of one-half of the 
soma, a hemimacrosomia. As such we may interpret the condition 
to be an atypical or a paradoxical form of twinning, a hybrid 
variant of the same process' which may produce a double monster or 
a completely symmetrical individual. The biologic paradox 
consists in this, that the hemihypertrophy is neither double mon- 
strosity nor bilateral duplicity; it is half of each, as though the 
individual remained two conjoined hemicreatures, each with a 
discrete though half realized genetic destiny. 

In 1921, I reported a case of hemihypertrophy, associated with 
mental defect in a boy examined at thirteen years and again at 
twenty years of age. A few further observations on this youth 
reexamined at the age of twenty-five years are reported below. 

In view r of the extreme rarity of well-defined hemihypertrophy, 
the laws of probability should scarcely permit another case to come 
unsought to our clinic. It was, therefore, a matter of great surprise 
to find the same condition repeated in a two-year-old girl who was 
referred to us on account of slowness and difficulty in walking. 
Perhaps the laws of chance were slightly weighted in our favor, 
because many of the children referred to the clinic are mentally 
deficient; and it was the thesis of our earlier paper that mental 
defect of some degree is found with disproportionate frequency in 
association with hemihypertrophy. It happens that in our second 
case this same association is repeated, confirming the suggestion 
previously made "that hemihypertrophy should be added to the list 
of developmental anomalies which bear some lawful relation to the 
incidence of mental deficiency.” 

Case Reports. Case I.-— S. D. male, examined at ages thirteen 
and twenty years, reexamined at twenty-five years, has been under 
our observation for twelve years. (See Fig. 1.) 

The subject was first examined when a boy aged thirteen years, 
and again at the age of twenty years. He presented a well-defined 
total unilateral hypertrophy of both soft and hard tissues on the 
right side, with characteristjc port-wine telangiectatic patches of 
the skin, and definite mental defect. 

The details of this ease were reported in a previous article and 
need not be recapitulated. We recently renewed our acquaintance 
^ith this youth when he had reached the age of twenty-five years. 
Phis reexamination furnished a few supplementary observations. 

, Physical .remeasurements showed that there has been no change 
since the age- of twenty. Height remains the same (67 inches). 
Length measures of arm, forearm and leg also remain as before. 
There has been a slight increase in weight, with associated increase 
ni individual girth measures; but there has been no actual change 
m the degree of disparity. Morphologically, therefore, we may 
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conclude that in a period of twelve years tlie condition of hemi- 
hypertrophy has shown no progressive or equalizing tendency. 

Psychologically, also the status of this case has remained remark- 
ably constant. We made a rather detailed psychometric comparison 
of his mentality at the ages of twenty and twenty-five years, and 
found a thoroughgoing degree of correspondence in the behavior 
pictures of these two ages. The almost unmitigated lack of either 
deterioration or advance suggests that hemihvpertrophy represents 
a wellrballasted deviation, in spite of the fact that differences of a 
physiologic character have been noted in the two sides. 

At the age of thirteen years, S. D. had a mental age of four and a 
half years, yielding an intelligence quotient of thirty-five. Assuming 
that general mental maturity is attained or nearly attained at the 



Fig. 2. — Mental growth chart of Case I (S. D.).— The solid lino shows the diagram- 
matic normal line of growth as measured by mental age. The broken line represents 
the approximate course of growth of S. D. as shown by mental-age ratings made when 
he was thirteen, twenty, and twenty-five years of age. 


chronologic age of sixteen, he receives at the age of twenty-five, 
precisely the same mental rating, witji a mental age of five years, 
eight months and an I. Q. of thirty-five. With a few minor excep- 
tions there was virtual identity even in the individual test items of 
the examinations at twenty and at twenty-five years. 

In 1921 he was asked: How many fingers have you on the right 
hand? On the left hand? On both hands? His answers were 
7, 7, S. In 192G, his answers were 7, 7, 14. In 1921, he spelled 
and misspelled as follows: cat, house, it, Mew Ilavcn, Spelling, 
Aritlmetic. In 1926 his orthography for these words was exactly the 
same, except that it was spelled ia. 

Additional interesting details might be cited to show the perma- 
nence and completeness of the mental retardation, and the consis- 
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tency with which it has revealed itself in the past twelve years. 
The chart summarizes diagrammatical ly the character of this mental 
growth and subnormality. (See Fig. 2.) 

Palm prints were made of the left and right hands of S. D. to 
determine whether there is any significant difference in the configura- 
tion of the friction ridges. These ridges appear as early as the fourth 
month of intrauterine life, and it seemed worth while to inquire 
whether the condition of hemihy per trophy had impressed any 
marked atypicality upon them . When mapped by Wilder’s method, 
the ridges showed considerable identity of pattern. The pattern 
formula in each hand is 11-9-7-5-C. The only striking disparity 
is one of size. (See Fig. 3.) 

Case II.— M. S., female, was examined at ages two, three and 
four years. (See Fig. 4.) 

Physical Development. This girl is a first child, with a negative 
family history, born normally (reported weight, 10 pounds) . Was 
breast fed for eighteen months. No unusual illness known. One 
episode of convulsions, attributed to a digestive disturbance, 
reported at the age of two years. First tooth erupted at nine months. 
Walked at twenty months. 

She walked w r ith difficulty, frequently stumbling, and limping 
perceptibly. This was one reason why she was referred to our clinic. 
The limping proved to be due to the disproportionate length of the 
left leg. The disparity was sufficiently marked to cause the ortho- 
pedic clinic to recommend a built-up shoe for the right foot. Since 
then the motor difficulty has been largely overcome; but it caused 
much embarrassment in the early stages of walking. 

Physical inspection as well as measurements showed that the 
asymmetry was of a total unilateral character, and that the whole 
left side was hypertrophied. Roentgen ray photographs showed 
that the bony as well as soft tissues were involved. The tongue 
was markedly hypertrophied to the left of the median line, and there 
was a definite corresponding convexity in the left lateral aspect of 
die tip. The tongue deviated to the right side on extrusion. (See 
Fig. 5.) 

To ordinary inspection there was no difference in the teeth. There 
were eight on each side, with caries more advanced on the left side. 
The left half of the nose and the left nares were perceptibly larger. 

The left half of the abdomen and the left labial fold were distinctly 
fuller. Palpation in the median line near the umbilicus showed 
diastasis recti, admitting the finger tips. 

No areas of cutaneous congestion or deviations with regard to 
hair distribution were noted in the examination of the skin. 

. N tabulation of the significant measurements follows. These 
include comparative measurements of the bones, made directly 
from the Roentgen ray film. 
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Items. 


Right. j 

Left. 

Height 

Weight i 

Cephalic girth 

“ breadth 

“ length 

Length of leg 

83 cm. 

14 kg. 

47 cm. 

13 cm. 

14.5 cm. 

| 

1 

39. C cm. 

41.2 cm. 

“ femur (Roentgen ray) 


20 

21 

“ tibia •“ . . 


16 

16.5 

“ ' fibula “ . . 


15 

15.7 

Thigh girth 


29 

32 

Calf girth 


21 

22.2 

Length of arm 


37.5 

40 

“ humerus (Roentgen ray) 


13.2 

15.2 

“ radius “ 


11.2 

11.5 

Biceps girth 


18 

19 

Hand girth 


14 

15 

Length of foot 


12.4 

13.4 

W T idth of foot 


4.5 

5.1 

Length of ear 


5.7 

6 

Width of palpebral fissure .... 


0.8 

1 

Carpus Ossification Areas: 

Magnum 


7x8 mm. 

5x7 mm. 

Unciform 


6x8 

5x8 

Cuneiform 


4x5 

3x4 

Semilunar 


3x3 

absent 


Mental Development. A careful mental examination was made of 
this child when she was two and a quarter years of age and again 
when she was three years and four years of age. Her mental 
development has shown consistent retardation, though not on so 
low a level as the preceding case, S. D. The subnormality, however, 
justifies a diagnosis of mental defect of high grade. 

On the first examination her chronologic age was two and a quarter 
years, her developmental level approximately eighteen months. 
At the chronologic age of three years her developmental level had 
reached two years. At the clironologic age of four it had reached 
approximately two and a half years. At each developmental 
examination, therefore, the developmental quotient (comparable 
to the I. Q.) was between sixty and sixty-five. 

If, therefore, we plot the curve of mental growth diagrammatical!, 
as for the case of S. D., we obtain a similar picture of constancy m 
the subnormal rate of development. The accompanying psycho- 
irrapli (Fig. 6) summarizes the findings of the developmental 
examination. The developmental-age ratings were based on de er- 
minations of motor capacity, language, adaptive behaMor a 
personal-social behavior, in accordance with the diagnostic pr 
cedures used at the Yale Psycho-Clinic in the examination of pre- 
school children. _ t1 

Hemihypertrophic Cases Reported in Literature to Date. T 
Number 53. Although hemihypertropiiy has been reported in ti 
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medical literature of various countries for over a half century, a 
careful canvass of this literature netted a total of only 53 cases, 
including one kindly communicated to me by Dr. C. T. J. Dodge 
prior to publication. Thirteen of these cases have accrued since 
my previous tabulation made in 1921. I have merged all of these 
cases into one table, which is reproduced herewith. 

The total figures show a slight preference for the female sex and 
for involvement of the right side. Eight cases or over 15 per cent 
are associated with mental subnormality .£ Almost half of the cases 
showed complicating skin lesions. 

It is evident that hemihypertrophy is by no means an altogether 
benign anomaly, that it represents a disturbing deviation of the 



Fig. 0.— Mental-growth chart of Case II (M. S.). Tho solid lino shows the dia- 
grammatic normal curve of growth. The broken line represents approximately the 
retarded course of growth of M. S., as shown by developmental-age ratings made 
"lien she was two years and three months, three years, and four years of age. 

normal developmental complex. The nature of this disturbance 
raa y be considered by an analysis of what is known regarding the 
process of twinning. 

Hemihypertrophy as a Phase of Twinning. Although consider- 
able obscurity must attach to the origin of hemihypertrophy, the 
mode of its genesis may be eventually clarified by the researches of 
experimental biology. Many of these researches naturally bear on 
problems of symmetry, dichotomy, and growth regulation. 

In earlier papers, we have suggested that human hemihypertrophy 
ean be conceived as an imbalance of the normal process of twinning 
which underlies all bilateral structures. From this point of view. 
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hemihypertrophy is an epigenetic deviation rather than a germinal 
deformity. It represents some defect of the inner organismic regula- 
tion, or some disparity in the intimate environmental factors exerted 
in the early stages of cleavage. It is, accordingly, not an altogether 
unique anomaly but may be brought into the category of twinning 
and of double monstrosity. 

Bateson has given 11 s a very broad conception of twinning in his 
formula “the production of equivalent structures by division.” 
He regards it as a fundamental manifestation of life. “When I look 
at a dividing cell, I feel as an astronomer might do if he beheld the 
formation of a double star; that an original act of Nature was taking 
place before me.” Cellular division, as such, is not twinning; but 
the tendency of the divided or repeated parts to assume symmetrical 
relations may be so regarded; and this tendency is an almost uni- 
versal feature of biologic mechanics. The fact that the experimental 
embryologist can bring about the growth of a paired structure by a 
simple wound of a single limb bud reveals the fundamental nature of 
twinning. Of similar significance is the fact that Loeb produced 
a 90 per cent increase in twins by a simple immersion of his experi- 
mental. eggs in lime-free sea water, which caused the segments of 
the living eggs to fall apart .as they were formed. Newman, like- 
wise, regards the phenomenon of twinning as a “very fundamental 
process almost universal in the field of biology. For wherever we 
have bilateral doubling, we have twinning in some form.” 

From this point of view every bilateral individual may almost 
be considered as being morphologically a pair of twins. This view 
is so legitimate that it need not be called paradoxical. The human 
individual is undoubtedly derived from a single fertilized cell. 
He is monozygotic in origin. From this zygote, through a process 
of symmetrical division, develop all his right and left hand homo- 
logous organs and the right and left halves of his “unpaired” organs 
and structures. He is a product of developmental duplicity. Now 
in the case of true, complete monozygotic twins, this process of 
duplication has been carried to such a degree that two offspring 
result from the single ovum. A perfectly symmetrical bilateral 
individual on the one hand, and a perfect pair of duplicated indi- 
viduals on the other represent the ideal extremes of the process 
of twinning. Between these extremes there are many gradations 
and deviations, some of them benign others monstrous, in character. 
Instead of a full twinning of the whole body, there may be twinning 
°f various parts or only of one part. For example in the type of 
twin ship known as diprosopns diopthahmis , described by Ballantyne, 
the size of the head and the presence of two noses may be almost . 
the only signs of duplicity.” 

The studies of Stockard and of Wilder have concretely shown the 
close genetic relationships between monozygotic twinning and double 
monstrosity. Stockard has also experimentally produced in the 
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trout and in the sea minnow unilateral deformities of development 
which resembled hemihypertrophy. He was able to arrange 
specimens of his experimental fish in graded series, demonstrating 
a continuity of the series from monstra in dejcctu through the simple 
normal individuals to monstra in excessu and finally identical twins.” 

Stockard holds that the specific rate of development in any animal 
is probably dependent upon the rate of oxidation in the protoplasm 
of the species. Experimentally, therefore, the rate of development 
may be retarded by lowering the surrounding temperature, which 
reduces the rate of oxidation. Stockard found that "practically 
any deformity recorded in the literature other than those resulting 
from germinal variations or mutations may be induced by lowering 
the temperature and thus modifying the developmental rate.” 

The. exact manner in which these developmental deviations 
are accomplished, is differently interpreted by different biolo- 
gists. The tendency of recent research is to stress not the inherent 
molecular constitution of the germ, but the reaction of the specific 
growing protoplasm to the immediate environmental conditions.- 
R. S. Lillie has suggested that the process of development is basically 
regulated by some physiologic influence of a repressive or inhibitory 
kind comparable to chemical-distance-action, which is indeed 
essentially a form of bioelectric control through potential difference. 
C. N. Child has elaborated the concept of the physiologic gradient. 

This concept affords some clue to the mechanism of hemihyper- 
trophy, or at least to its rationalization. Child asserts that at present 
there is "no evidence to indicate that axiate pattern can arise in 
any other way than as a gradient in a physiologic state.” Polarity 
and symmetry therefore are dependent primarily upon “quantita- 
tive dynamic gradients in living protoplasms,” whose existence Child 
has experimentally demonstrated in numerous ways. Accordingly, 
"physiologic dominance” and "physiologic isolation,” and the rela- 
tions between them are the dynamic factors w T hich determine form 
regulation, symmetry, and frequently duplication and reduplication. 
Or one dominant region, because of its shape, may split into two 
regions of physiologic dominance, which will result in a greater or 
less degree of twinning. The range of dominance also plays a role 
in determining the limit of individual size. Since the concepts of 
gradient, dominancy, and isolation are essentially quantitative, it 
follows that a slight quantitative imbalance in the early stages of 
embryonic cleavage, might project itself into the whole-growth cycle 
as either a partial, or a total unilateral asymmetry. 

Although one speaks of total hemihypertrophy as though it were 
a defined clinical entity it should be emphasized that even among the 
relatively small number of cases recorded in the literature, there is an 
impressive range of variation. One case will show a few nevi, 
another extensive nevi, another will report the skin to be entirely 
normal. In some cases the vascular complications are conspicuous, 
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in others wanting. The fact that Iiemihypertrophy is associated 
with both normal and defective mentality, also is noteworthy. 

Does not this variability in associated symptoms suggest that the 
condition arises out of environmental or epigenetic conditions? 
Growth is constantly regulated by interacting factors, and the speci- 
fic structural features of any given case of Iiemihypertrophy will 
depend upon the precise moment at which the disturbing influence 
began to operate. The severity of the cerebral arrest, for example, 
will depend upon the dominance or the developmental stage of the 
neurogenic portions of the embryo. We are thinking here of subtle 
inhibitions or arrests of growth in the morphogenetic interplay of 
various organ systems, or even in the several components of a com- 
plicated system like the cerebrum. If grosser teratologic suppres- 
sions occur, subtler alterations are theoretically even more certain. 
On the grosser scale, Stockard, for example, found that the initial 
growth which gives origin to an embryonic system such as the brain 
and spinal cord “is linear in type, until a definite length is attained 
when linear growth subsides. This is followed by a series of lateral 
outgrowths in consecutive fashion. These lateral outgrowths from 
the central nervous system may be experimentally suppressed by 
slowing development at definite times . . .” The constantly 
changing status of the embryonic organs and the sensitiveness of 
the dynamic equilibrium which prevails furnish an ample basis for 
variable peculiarities in the pathologic picture of hemibypertrophy. 

There can be little doubt that in some instances there is more 
than a morphologic difference between the opposite sides of the body. 
There is a perceptible physiologic or energetic difference, which 
heightens the temperature of the affected side, accelerates the growth 
of the nails and hair, and even hastens the eruption of the teeth on 
that side. Thus in one instance the developmental disparity was 
so great that there were eight teeth on the hypertrophic side with 
none erupted on the normal side. 

This amazing discrepancy obliges us to recognize an energetic 
difference. It means that sometimes an individual may have two 
physiologic ages at the same time, one for each half of a develop- 
mentally asymmetric body. It also suggests that in some of these 
cases the physical signs of senility might be detected earlier on one 
side than on the other. This is another striking indication of the 
twoness of the hemihypertrophic individual. 

Wilder has studied the genetic relationships between monozygotic 
twinning and double monsters (diplopagi). A gradation of the 
interrelations of various sorts of diplopagi and duplicate twins is 
diagrammatically pictured in the accompanying figure (Fig. 7) . This 
diagram does not exhaust all of the possibilities, and does not aim 
to include those instances where one twin is included by the other, 
or where one twin becomes a mere parasite upon its normal co-twin. 
Incidentally, it may be recalled that such a parasite may degenerate 
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into an acephalic, acardiac, trunkless or amorphous mass. Here, 
as Ballantyne remarks, Nature “attains to the extreme limit of 
teratologic expression.” 



Fig. 7. — Wilder’s diagrams showing the interrelations of various sorts of diplopagi 
and duplicate twins. (From American Journal of Anatomy, 3, 473.) 



Fig. 8.— Diagram suggesting hemihypertrophy as a variant between AT and All 
in the above series. (Fig. 7.) 

Twinning, therefore, is a highly variable process which expresses 
itself on an enormously wide gamut. It may produce perfect 
symmetry and mirror imagery; or it may produce gross disparity. 
Nowhere in the study of man do we find such complete duplication 
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of individuality as among monozygotic twins; and nowhere do we 
find also such profound and monstrous degrees of individual differ- 
ence as among twins derived from the selfsame egg. By the 
same token we may expect to find mild degrees of monstrosity or 
of incipient monstrosity such as hemiliypertrophy embodies. We 
might then add to Wilder’s diagrams a silhouette of an individual 
whose morphologic eccentricity is indicated by a larger and a lesser 
half. (See Fig. S.) 

II. H. Newman has made extensive studies of twinning in the 
armadillo. This work formed the basis of his volume on The 
Biology of Twins. More recently he has made an experimental 
analysis of twinning in the Pacific Coast starfish, and written an 
additional volume entitled The Physiology of Twinning. This 
volume contains material of medical interest— a chapter on the 
developmental hazards of human twins, and a chapter on liemi- 
hypertrophv. In man}’ respects Newman’s interpretations are in 
harmony with those already referred to. He believes that “twinning 
is essentially a phenomenon involving a physiologic isolation of 
equivalent parts of the blastoderm.” The cause of the isolation is 
a temporary cessation or retardation of development at a critical 
period. 

In his discussion of hemiliypertrophy he suggests that the condi- 
tion may be “due to a physical inequality of the two bilateral pri- 
niordia so that one side would be more affected by subnormal condi- 
tions than the other . . . Even with this possible explanation 

of asymmetry in mind I find myself in essential agreement with 
Dr. Gesell in his interpretation of hemiliypertrophy as a minimal 
phase of double monstrosity. We may conclude that, since twinning 
m general consists of a more or less complete isolation, physiologic 
at first and later physical, of the bilateral primordia of a single 
embryonic axis, there may readily occur slight degrees of physio- 
logic isolation, or independence of the two halves of the body. 
Hemiliypertrophy, complete and incomplete, would thei\ be the 
result of some deficiency confined to one side, and the associated 
peculiarities would be viewed as secondary consequences of the 
primary deficiency.” 

One of these possible secondary consequences is mental defect. 
Although it is not an inevitable consequence it is sufficiently frequent 
to be significant. It suggests that an abnormality in the process 
of bilateral doubling may involve important disturbances of normal 
tissue development of the individual. Total hemiliypertrophy, 
itself, is a rare phenomenon; but there may well be numerous 
instances of concealed or unrecognized asymmetry which bear a 
comparable relation to the production of mental deficiency. Prob- 
a Hv a considerable proportion of congenital cases of mental defi- 
ciency may be attributed to epigenetic factors similar to those 
discussed in connection with hemiliypertrophy. It is in this sense 
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that the study of twinning reveals new fields for the discovery of the 
causes of developmental defect. 

Summary. 1. The medical literature on hemihypertrophy is 
reviewed and brought to date. Forty cases of the total unilateral 
type were tabulated by the author in 1921. Since then 13 additional 
cases have accrued. Of the combined number of 53 cases, 23 are 
male, 30 female. The right side was affected in 35, the left in 28. 
Skin complications were present in 24 instances. Mental subnor- 
mality was found in 8 instances. 

2. The author reports a second case associated with mental 
defect. The subject is a girl examined at two, three and four years 
of age. The mental and physical measurements indicate that the 
condition has remained relatively constant. Remeasurements of 
the author’s earlier case showed the same constancy in both its 
mental and physical features. 

3. Hemihypertrophy is interpreted as a minimal form of twinning. 
Its genetic relation to the normal process of bilateral doubling and 
of double monstrosity is indicated. Recent researches in the field 
of experimental biology are cited, notably those of Stockard, 
Wilder and Newman. 

4. The significance of the physiologic gradient, of physiologic 
isolation and of the partial retardation of developmental rate is 
considered in the pathogenesis of hemihypertrophy. 

5. The relatively high incidence of mental defect is considered 
significant. The proportion of mentally subnormal cases would 
probably be still higher if mental examinations had been made and 
if some of the subjects had been more advanced in age. The mental 
defect is attributed to a disturbance of normal tissue development 
associated with an imbalance of the embryonic process of twinning. 

6. Deviations or imperfections in twinning may play a very 
influential role in the production of developmental defect, though 
the details of the mechanism are not understood. Further bio- 
metric and clinical studies in asymmetry are therefore of medical 
importance. 

The bibliography below is supplementary to a more extended 
one published in 1921 with the author’s article in Archives of Neu- 
rology and Psychiatry (vol. 6). 
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THE ELECTROCARDIOGRAM IN BRONCHIAL ASTHMA. 

By Morris H, Kahn, M.A., M.D., 

NEW YORK. 

(Prom the Department of Cardiovascular Diseases, Beth Israel Hospital, New York 

City.) 


_ The compensatory capacity of muscular structures in the body is 
biologically interesting. The response of the muscle cavities to 
obstacles to their proper contraction is particularly exemplified by 
hypertrophy of the musculature of the left ventricle of the heart 
in hypertension. 

In the present study, we analyze the electrocardiograms of a 
series of cases in an endeavor to ascertain the effects of chronic 
emphysema and bronchial asthma upon the' right ventricle. 

The Electrocardiogram in Cardiac Hypertrophy. — It is 1 important 
to distinguish the mass of right heart musculature from that of the 
left ventricle. Thus there are two main divisions of the mass of 
heart muscle tissue: (1) The vortex fibers arising along the entire 
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circumference of the coronary sulcus and spreading over the entire 
surface of both ventricles to turn in at the apex and form the inner 
layer of muscle of the left ventricle; (2) the main mass of muscle 
of the wall of the right ventricle. 1 This anatomic distinction implies 
also a physiologic one for each of the heart chambers. 

It has been shown by Einthoven, 2 Muller, 3 Lewis and Guilder, 4 
and others 5 that certain clinical valvular conditions cause more or 
less typical changes in the electrocardiogram corresponding to the 
preponderating hypertrophy of one or the other chamber of the 
heart. Although there may be other factors influencing the form 
of the electrocardiogram, 6 preponderance of one or the other ventri- 
cle shown in the electrocardiogram may be taken as an index of 
relative hypertrophy. 

The normal Q-R-S group is produced by the algebraic summa- 
tion of the left ventricular electrocardiogram (levocardiogram) and 
the right ventricular electrocardiogram (dextrocardiogram). In the 
normal electrocardiogram, the effects of the two ventricles, in spite 
of the greater mass of the left, are fairly well balanced, producing 
the normal Q-R-S curve. A relative increase in the mass of the 
one or the other chamber alters the balance between right and left 
ventricular effects. 

When the heart is greatly hypertrophied, preponderance of one 
side or the other is the main factor influencing the ventricular com- 
plex of the electrocardiogram. Variations in the position of the 
heart is another important factor. It has been shown that the 
relative dilatation of the two chambers, on the contrary, plays no 
appreciable part in determining the form of the ventricular complex. 
Prominent Qs and Si in the electrocardiogram are right ventricular 
effects. R 3 is chiefly a right ventricular effect. The tall R z and 
deep Si of right ventricular hypertrophy are the expression of pre- 
ponderance of the dextrocardiogram. 

Lewis concluded that the physical signs which are customarily 
employed at the bedside to differentiate left from right ventricular 
hypertrophy have little or no real value as checked by postmortem 
observations. In studying hypertrophy, even inspection of the 
exposed heart is quite insufficient, and a method of weighing the 
muscles of the separate chambers is alone reliable. 4 

The electrocardiographic curves, on the contrary, appeared in 
harmony with our knowledge of hypertrophy in various forms of 
valvular conditions. The view that hypertrophy is secondary to 
increased work, and that such hypertrophy is manifested by those 
heart chambers upon which the increased burden falls, is paramount 
today. The theory finds full support in clinical observations upon 
mitral stenosis. High blood pressure and aortic disease appear to 
be especially potent in creating a preponderance of the left ventricle. 
The commonest type of hypertrophy, however, is a uniform hyper- 
trophy. In renal disease this is the rule. 
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The characteristics of the electrocardiogram have not been pre- 
viously investigated in relation to bronchial asthma. 

The Pulmonary Circulation and the Heart. It has long been recog- 
nized that a mechanical relationship exists between the pulmon- ' 
ary circulation and the condition of the right side of the heart. 
Clinically, it is known that prolonged pulmonary stasis and increased 
pressure in the pulmonary circulation result in right heart enlarge- 
ment. In mitral stenosis or where pulmonary resistance increases, 
the initial tension of the right ventricle increases with the pressure 
in the pulmonary vessels ; hypertrophy then follows. This sequence 
of events is rational and easily understood. In cases of hyperten- 
sion, there is often hypertrophy of both the left and right ventricles. 
This is because the right side acts as an auxiliary pump to maintain 
a greater initial tension in the left ventricle. 

In cases of destruction of part of the lung tissue such as takes 
place in pulmonary tuberculosis, there develops a compensatory 
dilatation of other capillaries. This accounts for the observation 
that right ventricular predominance is not found more frequently 
in association with fibroid phthisis, or with pleural adhesion than 
with other types of pulmonary fibrosis . 7 The same holds true when, 
experimentally, one or more of the pulmonary veins are tied off . 8 
In these cases, it is found that there is none or only very slight 
increase of pressure in the remaining pulmonary veins, due of course 
to compensatory dilatation of the remaining vascular field. 
Clinically, the interesting observation may be made that the 
pulmonic second sound does not become accentuated in cases of 
postoperative pulmonary embolism, and I have observed it in a 
number of cases. This indicates that there in no increase of pres- 
sure in the pulmonary artery after pulmonary embolism, due to 
the compensatory dilatation of the nonoccluded vessels. 

The effect that this compensatory process will have on the right 
ventricle varies with the extent of the narrowing of the stream bed 
of the lungs. At first, the dilatation of the arterioles will offset the 
narrowed blood bed, but with more extensive obstruction of the pul- 
monary vessels, the right ventricle will be called on for more work 
to maintain the minute volume flow in the lungs, and will dilate 
and eventually hypertrophy. This has been shown experimentally . 9 

Respiration and Pulmonary Circulation. With each inspiratory 
spreading of the chest, in normal respiration, the negative intra- 
thoracic pressure increases. All the tissues in the thorax come into 
A state of elastic tension, the walls of the heart and the great vessels 
partaking in this. Inspiration, therefore, produces suction of blood 
from the periphery into the large veins and into the right heart. 

Tne pressure in the pulmonary capillaries increases as the air vesicles 
distend with inspiration, forcing the blood through the pulmonary 
veins into the left heart. 

In asthma, the defective respiration is characterized especially 
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by expiratory dyspnea, producing increased intravesicular tension 
m the lung. This is the prominent functional factor in the produc- 
tion of pulmonary emphysema. Most asthmatics, therefore, 
develop emphysema to a decided degree. Again, the expiratory 
dyspnea and increased intravesicular tension of air in the lungs have 
a direct effect upon increasing the blood pressure in the pulmonary 
artery and thus can be assumed to have an effect on the right heart. 
That is, the strain upon the heart is probably largely due to increase 
of pressure in the pulmonary circuit during forced expiration . 10 

A lesser factor tending to produce right heart hypertrophy is the 
nasal obstruction occasionally present in cases of bronchial asthma . 11 

Studies on patients suffering from chronic emphysema and bron- 
chial asthma showed that the total lung volume remains about the 
. same, but the vital capacity is much diminished and the residual 
air very much increased, indicating a compressed and narrowed 
capillary field in the lungs . 12 

Emphysema and Cardiac Hypertrophy. — Emphysema accompa- 
panies long-standing asthma. With that, of course, pathologically 
there is marked thinning of the vesicular walls and consequent 
narrowing of the vessels and capillaries. Occasionally, these become 
occluded and even torn through . 13 This series of events tends to 
occur in most cases of bronchial asthma— in the long standing and 
intractable cases more than in those of short duration. The capil- 
lary field is thus lessened without the possibility of a compensatory 
dilatation. As a result there is dilatation and atherosclerosis of 
the pulmonary artery and dilatation and hypertrophy of the right 
ventricle, as it is called upon to force the same amount of blood as 
before through the narrowed capillary field of the entire lung. 
Finally this may even lead to cardiac insufficiency. 

Clinical Comments. The clinical recognition of right ventricular 
hypertrophy in bronchial asthma is not emphasized in most studies 
of the subject. With reference to emphysema, von Leube states 
in. the differentiation from cardiac asthma that a "dilatation 
affecting essentially only the right heart points to a spasmodic 
asthma /' 14 

As noted above, the experimental method of occluding the pul- 
monary circulation or increasing the pulmonary resistance in other 
ways thereby to produce effects on the heart, is not helpful in the 
study of bronchial asthma. 

The marked encroachment of the lung volume upon its capillary 
capacity together with the varying intrathoracic pressure constitutes 
a decided strain upon the right ventricle, to which the organ responds 
by hypertrophy. Enlargement of the right heart is usually found 
in advanced emphysema, unless masked by the physical signs of 
the emphysematous lung. 

The analysis of Roentgen ray and electrocardiographic findings 
in pronounced cases of bronchial asthma of long duration is of 
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assistance in diagnosis. We have not included roentgenographic 
analyses in this study. The electrocardiogram is especially helpful 
in showing the relative preponderance of one side of the heart over 
the other. 

The association of complicating clinical features such as arterial 
hypertension producing left ventricular preponderance makes it 
important to analyze the cases in detail. The record of the blood 
pressure is one important index and the amount of emphysema is, 
of course, the other. The cases are tabulated to show these and 
other relevant clinical findings such as duration of the disease and 
severity of the attacks. The duration and severity I have grouped 
together as we aim to discover the summation of the effects of 
asthma. The cases are also classified in groups according to age 
and the diastolic blood-pressure findings. I consider the diastolic 
reading, as it is more constant, more important than the systolic 
in the analysis of blood-pressure studies. 

Analysis of Electrocardiographic Records. The electrocardiograms 
were reported in the usual routine manner with an endeavor to 
commit ourselves to an opinion of right preponderance when such 
a tendency was indicated by a combination of deep S j with low 
i?3, or with prominent Q 3 . On the other hand, left preponderance 
was indicated by deep S 3 and high R\. 

Four predominating characteristics were found in the analysis 
of the electrocardiograms of these cases: (1) Left ventricular 
preponderance; (2) right ventricular preponderance; (3) high P 
(auricular) wave in Leads II and III; (5) T wave inverted in Lead 
III. 

Other conditions being equal, left ventricular preponderance is 
an almost constant association of high blood pressure (Table I). 


TABLE I . — CLASSIFICATION OP ELECTROCARDIOGRAPHIC CHANGES 
ACCORDING TO DIASTOLIC BLOOD PRESSURE. 


Diastolic 

blood-pressure. 

No. 

cases. 

No pre- 
ponderance. 

R. V. P. 

Bfl 

Tj inverted. 

No. 

%. 

No. 

.%• 

No. 

%. 

No. 

%. 

Under 70 mm. Hg 

9 

4 

44 

4 

44 

1 

11 

2 

22 

70 to 79 mm. Hg .... 

14 

7 

50 

2 

14 

5 

35 

3 

21 

80 to 89 mm. Hg .... 

11 

6 

54 

1 

9 

4 

36 

2 

18 

90 to 99 mm. Hg . . . . 

8 

1 

12 

2 

25 

5 

62 

2 

25 

100 and over mm. Hg 

S 

1 

12 

1 

12 

6 

75 

1 

25 

Totals 

50 

19 


10 


21 


10 













When in a case of hypertension, therefore, there is no ventricular 
preponderance, we may assume the coexistence of right heart hyper- 
trophy. In cases of emphysema and asthma, we must assume this 
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on the basis of pulmonary stasis. Of the 21 cases of left ventricular 
preponderance, the largest number showed hypertension. It is 
seen, that the higher the diastolic pressure, the greater is the pro- 
portion of . cases showing left ventricular preponderance. It is 
noted that in a number of our cases, even with high blood pressure, 
there is no left ventricular preponderance. That is, the normal 
balance between the musculature of the two ventricles is maintained. 
This implies and indicates right ventricular hypertrophy. The 
majority of cases showing left ventricular preponderance are above 
the age of forty years or with a diastolic pressure above 90 (Table II). 


TABLE II.— CLASSIFICATION OF ELECTROCARDIOGRAPHIC CHANGES 

ACCORDING TO AGE. 


Age. 

1 Number. 

No pre- 
ponder- 
ance. | 

R.V.P.] 

L. V. P. 

T* 

inverted. 

1 

P, and Pi 
high. 

Under 20 

6 

j 

3 

3 

0 

i 

I 

20 to 29 

9 

4 

4 

1 

i 

2 

30 to 39 

6 

4 

1 

o 

i 


40 to 49 

IS 

0 

1 

10 

4 


50 and over • 

11 

2 

1 

8 

3 

i 


Thus it is evident that the superposition of the effect of left ventricu- 
lar preponderance on a preexisting right ventricular preponderance 
masks the hypertrophy of the right ventricle in these casesof asthma. 
It is probable and it may be assumed that a certain amount of 
right ventricular hypertrophy is masked by the predominating 
hypertrophy of the left ventricle. 

It is seen from the table that of the 50 cases 10 showed right 
ventricular preponderance. This does not present the full number 
in which right hypertrophy took place. Although not tabulated, 
in this group may properly be included the cases showing no pre- 
ponderance but showing' hypertension or some other factor which 
counterbalanced the effect of asthma. It becomes apparent that 
the electrocardiogram must be considered in conjunction with all 
the other clinical aspects of cases in order that it may be correctly 
interpreted. 

The frequent association of the high P wave with right ventricular 
preponderance suggests; that this is another evidence of the effect 
of pulmonary stasis on the right heart. Since the effect is First 
upon the ventricle and only secondarily upon the auricles, a high 
P wave would theoretically' not be found in association witli^ left 
ventricular preponderance except in cases of mitral stenosis. I his 
assumption is supported by the analysis of our tables. It is a sur- 
prising finding that the 4 cases showing a high P wave in heads II 
and III occur in cases in which there is right ventricular prepon- 
derance (Table III). 
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TABLE III.— RELATION OF HIGH P WAVE IN LEADS II AND III TO VEN- 
TRICULAR PREPONDERANCE. 


Name. 

Sex. 

Age. 

Diastolic 
pressure. , 

Pre- 

ponderance. 


M. 

26 

60 

R. V. P. 

L. G 

F. 

21 

74 

R. V. P. 

A. E 

F. 

50 

94 

R. V. P. 

M. L 

M. 

11 

Low 

R. V. P. 


Tiie inversion of the T wave in Lead III showed no particular 
relation to the ventricular predominance (Table IV). Three 
of the inverted T s electrocardiograms showed no predominance; 


TABLE IV.— RELATION OF INVERSION OF TIIE T WAVE IN LEAD III TO 
VENTRICULAR PREPONDERANCE AND SYSTOLIC PRESSURE'. 


Number 
of cases. 


T 3 inverted with no ventricular preponderance . . 3 

Tj inverted with right ventricular preponderance . 3 

Ts inverted with left ventricular preponderance , . 4 

Total Ta inversion cases 10 


Systolic 

pressures. 

124 

100 

114 

9G 

146 

137 

114 

100 

140 


TABLE V.— RELATION OF RIGHT VENTRICULAR PREPONDERANCE TO 


AGE AND BLOOD PRESSURE. 


Name. 

Sex. 

Age. 

Systolic 

Diastolic 

pressure. 

pressure. 

A. E. . . - 

. F. 

50 

160 

94 

I. F. . 

. M. 

26 

96 

60 

B. F. . . ( 

. . F. 

40 

137 

78 

L. G. . , 

. F. 

21 

100 

74 

F. IC. . 

. F. 

37 

122 

88 

M. L. . 

. . . M. 

11 

90 


M. M. . 

. M. 

12 

90 


W. M. . . 

. M. 

7 

96 

64 

M. R. . 

F. 

23 

128 

98 

E. S. . . 

. F. 

29 

146 

106 


three showed right predominance and four showed left ventricular 
predominance. It is usually held that the inversion of the T wave 
hears, a relation to hypertension. It does not seem to be the case 
m this group. As noticed from the table, the blood pressures are 
at various levels in. these cases. Although T 3 inversion has no 
apparent relation to the blood pressure, it occurs in cases above the 
age of forty years, which suggests that it may be an evidence of 
myocardial changes associated with advancing.age. 
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Conclusions. 1. Of 50 cases of bronchial asthma and emphy- 
sema, 10 (20 per cent) showed electrocardiographic evidence of 
right ventricular preponderance. 

2. The remaining cases showed electrocardiographically no pre- 
ponderance and left ventricular preponderance in about equal num- 
ber. Among these, a large proportion of cases showed hypertension 
and aortic atheroma; factors which influenced the hypertrophy of 
the left ventricle to a degree sufficient to mask the electrocardio- 
graphic evidence of right ventricular hypertrophy. 

3. Four of the cases showing right ventricular preponderance also 
showed high P 2 and P 3 . 

4. Inversion of the T wave in Lead III showed no particular rela- 
tion to the ventricular predominance. 
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FACTORS OF A GROWTH REGULATORY NATURE IN TISSUE 

CELLS.* 

By Albert Fischer., M.D., 

COPENHAGEN*. 

(From the Kaiser Wilhelm Institut fur Biologic, Berlin-Dnhlcm.) 

The tissue culture method has rendered it possible to undertake 
accurate analyses of the cell nutrition and the interaction of the 
different cell types. It is possible to cultivate pure strains of cells 
with a known activity in a culture medium of invariable composi- 
tion over long periods of time. 

It is known from the investigation of Carrel that the growth of 
tissue cells is dependent upon the concentration in the pericellular 

* Delivered at the Twelfth International Physiological Congress, Stockholm, 
August 3-6, 1926. 
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fluid of substances from which the cells are able to synthetize their 
own cytoplasm, and of certain hormones. The growth-promoting 
substances, products of embryonic tissues and leukocytes, as taken 
up by the cells from the humors of the body, have been termed 
“ trephones” by Carrel. 

Experimental facts which shall be reported here lead us to 
assume the existence of certain growth principles besides the 
trephones, namely, those which circulate in the living protoplasm 
only. In other words, we are forced to conceive the existence of a 
hitherto disregarded circulatory system in the body, that is, a sys- 
tem, which probably is a kind of mutual exchange of protoplasm 
between the cells. These principles I have termed “desmones” 
(from 8eapi6s, a strap or string), and this name is used as a collec- 
tive term for principles circulating in the protoplasm from cell to 
cell through the fine anastomoses, and mutually controlling the 
growth and proliferation of tissue cells. 

Some years ago I reported experiments which showed that single 
isolated tissue cells in vitro were not able to divide and regenerate 
to form a cell colony. The cells lived and moved about, but were 
incapable of multiplying. When a certain number of cells were in 
protoplasmic interconnection, however, they were able to multiply. 

It is well known that the intercellular connections of the tissue 
cells serve as pathways for the conveyance of stimuli of various kinds. 
When two pieces of pulsating heart were brought close together in 
vitro, the two pieces pulsating in different rhythms, I found that it 
was possible to obtain a physiological unit, a simultaneous contrac- 
tion of the two pieces, when the contractile elements of the one 
piece of heart grew in protoplasmic contact with that of the other 
piece. A simultaneous contraction of the two pieces did not take 
place when a layer of fibroblasts was interposed between the two 
bits of heart; nor was simultaneous contraction obtained when the 
two pieces of heart belonged to two different species (duck and 
chicken). These facts seem to prove that the stimuli leading to 
contraction of the myoblasts are rather specific to species of cells 
and species of animal. 

When cultivating tissue cells in vitro it will be found that for 
some reason or other the cells occasionally begin to grow badly 
and nearly die. Instead of a regular dense mass of tissue cells 
the culture is transformed so as to consist of cells arranged in 
irregular drains or in an open meshwork. It was evident that lack 
of trephones was not the cause of degeneration of the cells, because 
the culture medium contained plenty of freshly prepared embryonic 
tissue juice; nevertheless it was incapable of promoting the growth 
of fibroblasts. When a very minute piece of a fibroblast culture 
was brought in direct connection with the dying culture of cells 
a rejuvenation of the culture took place, that is, the degenerated 
fibroblasts now assumed the aspect of young cells in active condition 
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and began to proliferate vigorously. The rejuvenation of the cells 
directly opposite the added piece of fibroblast culture was very 
striking, even within a short time. The rejuvenation is probably 
due to the fact that a something is brought into the dying cells 
which hitherto has been missing. 

When small quantities of leukocytes were added to a culture of 
dying fibroblasts this resulted also in a rejuvenation of the cells. 
It was observed that leukocytes form “provisional” anastomoses 
with tlie fibroblasts, and thus in this way may convey a something 
to the degenerated cells which causes rejuvenation. 

When cultivating chicken sarcoma I have often noticed cultures 
that are growing badly. It has been possible to save cultures of 
almost dying sarcoma cells by adding pieces of normal growing cul- 
tures of fibroblasts. Even when cultures of the sarcoma cells looked 
hopeless, and only a few extremely degenerated cells were left, such 
cultures could be successfully rejuvenated by adding a piece of 
fibroblastic tissue. 

As already mentioned, it was not possible to establish a physio- 
logical unit of two pieces of pulsating heart tissue belonging to two 
different species, nor was it possible to obtain a physiologic unit of 
two pulsating pieces of heart when a layer of fibroblasts was inter- 
posed. It was further observed that the growth of pure epithelium 
was not promoted by addition of fibroblastic tissue to it or vice 
versa, and an amalgamation of the two-cell types was not found to 
take place. The individual epithelial cells grew in solid contact 
with each, other surrounded by fibroblasts. This fact shows also 
that the principles controlling the growth and multiplication of 
normal epithelium cannot be utilized by normal connective-tissue 
cells or vice versa. In contrast with the trephones, the desmones 
are specific. 

If a few sarcoma cells are added to a culture of epithelium an 
amalgamation takes place immediately. A capital biologic differ- 
ence between a normal and a malignant tissue cell is therefore tins: 
The malignant cell is capable of utilizing the specific desmones, or 
growth principles, of all the various cell types in the organism, 
whereas an epithelial cell can utilize only the desmones of epithelial 
cells and fibroblasts only those of the fibroblasts. The explanation 
might, however, be that the malignant tissue cell is able to build 
up the growth principles, independent of the relation to other cell 
individuals. 

We can summarize the result of our investigation by saying that 
the growth and proliferation of tissue cells depend upon the con- 
centration in the pericellular fluid of certain food substances, the 
trephones of Carrel, and of hormones. Besides these external, non- 
specific growth principles we may now add certain internal, specific 
principles, the desmones, which rule coordinate growth of tissue 
cells and which are found to exist only in the living protoplasm of 
the cells. 



FISCHER: TISSUE CELLS 


565 


We have learned from our experiments that the external growth 
principles alone are not sufficient to support the life and function 
of the tissue cells. Even under conditions where an abundance of 
trepliones and hormones are to be found, isolated tissue cells are 
incapable of multiplying. How the phenomenon may be inter- 
preted is not easy to say. We are justified in assuming from our 
experimental knowledge only the existence of such growth prin- 
ciples and correlation principles as mentioned. 

Consideration of these principles seems to explain many physio- 
logic cell processes. 

The extent to which the desmones are specific we do not yet 
know; but there is every reason to believe that the healing of 
grafts mainly depends upon the possibilities of the grafted cells 
being in harmony with the cells of the host, that is, upon whether 
the grafted cells are capable of utilizing the desmones of the cells 
from the host or not. Even if the humors of the body are in no way 
antagonistic to the grafted cells, they will die if they are not able 
to accomplish an exchange of desmones. 

The protoplasmic growth principles probably also play an import- 
ant role with regard to processes of regeneration in the organism. 
The protoplasm of an organism may be recognized as a system. 
A dissolution of continuity develops the accumulation of growth 
principles in certain cells which causes multiplication until the 
connection is again established and proliferation ceases. 

The malignant tissue cells behave in a quite different manner. 
These cells are characterized by this fact, namely, that they are 
not subject to the control of the organism as are the normal tissue 
cells. The malignant tumor cells may either be capable of utilizing 
the desmones of all cell types (heterotopic growth) or they are able 
to build up themselves the principles necessary for their growth 
independent of other cells. Single tumor cells are capable of mul- 
tiplying in surroundings, where the same cells, had they been normal, 
could not have done so. 
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Htjman Pathology: A Textbook. By Howard T. ICarsner, 
M.D., Professor of Pathology, School of Medicine, Western 
Reserve University, Cleveland, Ohio. Pp. 9S0; 403 illustrations, 
20 in color. Philadelphia: J. B. Lippincott Company, 1926. 

The advent of a new textbook on a major medical subject, writ- 
ten by a recognized authority, is always a matter of importance to 
medical education and literature, and especially so in pathology 
where existing textbooks in English perhaps do not cover the field 
as thoroughly as is done in some other languages. With Dr. 
Karsner’s known interest in “dynamic” pathology, it was to be 
expected that this phase would receive especial attention, and 
indeed he announces that his purpose is “to present the morphologic 
alterations incident to disease, in the light of modern views as to 
their functional significance.” 

Howfarhasitbeenpossibleto realize this ambitious program within 
the limits of a single volume of less than a thousand pages? While 
agreeing with Dr. Flexner in his introduction, that the book provides 
a well-considered and successful compromise, we recognize certain 
items in which it falls short of one’s desires. Thus rheumatic fever 
has had to be dismissed in less than half a page, and monsters just 
as summarily, the pathologic anatomy of all the anemias lumped 
with that of pernicious anemia, and the diaphragm apparently 
omitted entirely. Possibly these shortcomings, for which we sym- 
pathize with rather than criticize the author, can be overcome in 
another edition in which he is allowed more latitude. In many 
places, too, even the author’s favorite— pathologic physiology— has 
had to be so reduced that the usual textbook treatment of morbid 
anatomy is approximated. On the other hand, the author points 
out that a textbook is only an introduction to the essentials of a 
subject, and he certainly has augmented this introduction with an 
extensive, up-to-date and well-chosen bibliography at the end of 
each chapter. # „ r 

Presumably the high cost of printing has led the publishers so 4 to 
reduce the margins that one experiences an uncomfortable sense^of 
crowding; one might reasonably have asked for a less diagrammatic 
reproduction of many of the histologic illustrations. One notes 
“lympheoytes” (p. 205 ), “urinaro” (p. 240), “cuxis” (p. 2S9), 
"Willins” (p. 444), “fenia” (p. 691), “compliment” and “mul- 



i 

delint: atlas of tue history of medicine 567 

itlocular” (p. 692), “rhachitis” (in index only), Fig. 195 is upside 
down, and a few similar errors, but on the whole the typography is 
excellent. 

It will readily be seen that such details are unimportant or 
unavoidable with the limitations imposed. The style is clear and 
concise, and the statement authoritative, especially in those fields 
in which the author has worked personally, and these are by no 
means few. All who study this book must agree with the introducer 
that “the author has made a notable addition to the English 
literature on pathology.” E. K. 


Recent Advances in Physiology. By C. Lovatt Evans, Uni- 
versity College, London. Second edition. Pp. 366; 70 illus- 
trations. Philadelphia: P. Blakiston’s Son & Co., 1926. Price, 
S3.50. 

With the exception of a slight addition to the chapter on Insulin, 
this edition is practically identical with its predecessor. It presents 
a brief, concise and fairly up-to-date account of a wide range of 
topics in physiology. The author devotes almost half the volume 
to blood and circulation. The remainder considers to some length 
tissue oxidation, the physiology of muscular contraction, the endo- 
crines and certain reflex mechanisms. The book should be of value 
particularly as a general resume of certain work too recent to have 
been included in the standard texts. E. L. 


Atlas of the History of Medicine: I. Anatomy. By J. G. . 
de Lestt, Lecturer on the History of Medicine, University of 
Leiden. Pp. 96; 199 illustrations. New York: Paul B. Hoeber, 
Inc., 1926. Price, $6.00. 

Any reasonably intelligent member of our profession would like 
to know more about its history, if only he had more time or knew 
where to find the material, or had the price and so on da capo . 
Must we, then, follow the latest developments of the daily press 
and offer the material in picture form, easily and quickly assimilated 
and appealing to that childlike love of pictures which persists in 
most of us through life? If so, this atlas of anatomy should prove 
more efficient in arousing the historical curiosity of the average 
medico than more learned or wordy tomes, and, if for no other 
reason, is worth while. Singer’s philosophic introduction also 
delivers a strong stimulus in its short two pages. 

For confirmed followers of Clio Medica, this atlas, by the next 
president^ the International Congress on Medical History, is also 
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desirable. Its two hundred illustrations and legends (biographic, 
bibliographic and illustrative of anatomic procedure) present for 
the first time, and in English, a pictorial history of this “ basic 
discipline of all medical science’’ in convenient and useful form and 
include not a few illustrations that are difficult for the ordinary 
student to find elsewhere. The illustrations are well chosen and 
adequate, though some have suffered in the process of reproduction 
and are so compactly put together that much craning of the neck 
is necessitated. The atlas is a worthy supporter of the renewed 
interest that is being shown in the history of medicine, and it is 
hoped that the promised volumes of the panorama will soon be 
forthcoming. E. K. 


Ophthalmic Yeah Book 1926. Edited by William H. Crisp, 
Pp. 315; 9 illustrations. Chicago: Ophthalmic Publishing Com- 
pany, 1926. 

The 1926 Ophthalmic Year Boole (vol. 22) comprises thirty-two 
chapters with nine illustrations. It brings the literature up to date, 
by reviewing all the domestic and foreign magazines, not alone 
ophthalmic, but also general. 

At the beginning of each chapter there is a bibliography covering 
the literature therein. 

The classification of the abstracts, with each author’s name and 
reference number at the beginning, makes this volume most useful 
for any one wishing to keep abreast of the literature. II. S. 


Practical Dietetics in Health and Disease. By Sanford 
Blum, A.B., M.S., M.D., Head of Department of Pediatrics and 
Director of the Research Laboratory, San Francisco Polyclinic 
and Post-Graduate School. Second revised edition. Phila- 
delphia: F. A. Davis Company, 1926. Price, 84.00. 


This book is a compendium of dietaries. Detailed lists of foods 
recommended, as well as those to be avoided, for almost all the ills 
known to man are set forth in good type. Clearness, simplicity in 
arrangement of subject matter and a good index commend the book 
to the busy reader. The rationale of the specific diets, however, 
receives little or no consideration, and the reader is left quite in the 
dark, usually, as to why one particular diet is preferable to another. 
Although its appeal is thus limited, the volume is useful as any 
encyclopedic presentation of facts may be. T. M. 
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The Abdomen in Labor. By Nobman Porritt, M.R.C.S., 
L.R.C.P. (Lond.), Consulting Surgeon, Huddersfield Royal 
Infirmary. Pp. 73; 29 illustrations. London and New York: 
Humphrey Milford; Oxford University Press, American Branch, 
1926. Price, $1.75. 

This rather curious little monograph on a sometimes neglected 
method of diagnosis in obstetrics represents the author’s observa- 
tions on many parturient women. A rather interesting essay by a 
general practitioner which won the Sir Charles Hastings Prize of 
the British Medical Association in 1926. P. W. 


The Pathology and Treatment of Diabetes Mellitus. By 
George Graham, M.A., M.D., F.R.C.P., Assistant Physician, 
St. Bartholomew’s Hospital. Second edition. Pp. 230. New 
York: Oxford University Press, American Branch, 1926. Price, 
$2.75. 

The second edition of this work embodies some of the important 
recent investigation in the fields of carbohydrate metabolism and 
the insulin treatment of diabetes mellitus. The physical, chemical 
and metabolic properties of insulin are discussed. 

More emphasis is given to the importance of urinary sugar than 
is usual among American diabetitians. Again the alveolar air C0 2 
determination, now seldom used in this country, is given a promi- 
nent place in the diagnosis, and in following the treatment in dia- 
betic coma, while the C-0 2 capacity of the plasma is dismissed with 
but the mention that “it is not so easily carried out as the estimation 
of the alveolar C0 2 .” Author and subject indices together with 
the bibliography appended to each chapter make the book a very 
practical starting point for study of the various phases of this 
subject. W. S. 


The Physiology of the Continuity of Life. By D. Noel 
Paton, Regius Professor of Physiology, University of Glasgow. 
Pp. 226; 79 figures. London and New York: Macmillan & Co., 
Limited, 1926. 

This book is the outcome of lectures given to classes of medical 
students. In it are assembled many recent observations and views 
on the processes going on in the various periods in the life history 
of the individual. These concern especially the leading factors in 
reproduction, growth and differentiation. Two interesting chapters 
are “The Influence of the Gonads upon the Soma” and “The 
Influence of the Soma upon the Gonads.” In his effort to avoid 
accepting dogmatic statements, the author debates such questions 
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as spontaneous generation, tlie Mendelian laws of inheritance, 
chromosomes as carriers of hereditary characters and the transmis- 
sion of acquired characters. By this method he hopes to arouse a 
more critical attitude in the minds of the students toward the 
unqualified statements in the textbooks. W. A. 


The Treatment of the Acute Abdomen, Operative and Post- 
operative. By Zachary Cope, B.A., M.D., M.S. (Lond.), 
F.R.C.S. (Eng.). Pp. 238; 146 illustrations. New York: 
Oxford University Press, American Branch, 1926, Price, S3.50. 

The author states in his preface that this book is written primarily 
to help those doctors who are not much practised in abdominal 
surgery, but who may be called in an emergency to operate upon 
an acute abdominal condition. The book fulfills this requirement 
thoroughly, and, in fact, contributes much that can be of great 
value to men of vast experience in work of this kind. It should 
appeal also to that great group of young physicians, namely, the 
hospital intern and resident. So many of the simpler matters of 
technique are not brought out thoroughly and carefully in our large 
works that take up the subject in its wider scope. This little book 
may be considered in the light of a primer and a good one at that. 
.In the vast majority of instances illustrations are well chosen and 
really show what they are intended to describe. The text presents 
the author’s thoughts clearly and well, at the same time limiting 
the description to one method of treatment, the one that in the 
author’s hands has given the best results. The book in this respect 
is unique and exceptionally valuable to the beginner because of its 
simplicity. The entire work is concerned merely with the treatment 
of the acute abdomen and does not touch upon the diagnosis. Were 
the reviewer to offer a criticism, it would be that one chapter be 
added on the diagnosis of the abdominal emergency. 

E. E. 


Why Infections? By Nicholas Ivopeloff, New York State 
Psychiatric Institute. Pp. 1S2; no illustrations. New York 
City: Alfred A. Knopf, 1926. 


The first half of this book defines and describes the usual sites of 
focal infection. It seems a little too technical to hold the attention 
of its intended lay reader. The second half deals with the role of 
focal infection in generalized disease, stressing the difficulty of 
search and the uncertainty of result, once infected tissue is removed. 
Surgery is advised only when tissue has been repeatedly proved 
harmfully infected. The chapters dealing with mental disease and 
practical problems are especially praiseworthy. C. L. 
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Gentian Violet and Acriviolet in the Treatment of Pernicious Anemia, 
— H. Milton Connor (Med. J. and Record, 1927, 125, 9) reports on 
the treatment of 18 patients with pernicious anemia by means of gentian 
violet and acriviolet alone or in combination. In every case, he has 
had a good result. The gentian violet is given in a solution of 1 to 1000 
and 50 or more cubic centimeters of the solution are taken three times 
daily. The acriviolet has been used in only 4 cases. The dose of this 
has been 0.1 to 0.4 gr. in enteric capsules. He feels that the occurrence 
of such marked remissions as his report indicates and that the absence of 
recurrence in so many cases is more than a coincidence. However, he 
very conservatively states that his series is too small and the time too 
short since the inception of treatment to draw positive conclusions. 
Connor should, in a short time, have a large number of cases to report 
upon, as the number of patients w r ho come to the Mayo Clinic suffering 
from pernicious anemia is very large. 

Studies in Red Blood Cell Diameter. EE. In Pernicious Anemia. 
Before and during Marked Remission, and in Myelogenous Leukemia. 
— In the second communication from the Boston group of hematologists, 
Donald N. Medearis and George R. Minot (J. Clin. Invest., 1927, 
3, 541) make a report upon the diameter of the red blood cells during 
the remission of pernicious anemia. It has been found that during the 
spontaneous remission tire diameter of the red cells becomes normal, 
as observed in 11 cases and even less than normal in 3 cases. This is an 
interesting observation and may help to mitigate the general use of this 
method of the study of the red cells. The authors also report upon the 
measurement of the red cells in 9 cases of chronic myelogenous leukemia 
and 2 cases of subacute aleukemic myelogenous leukemia. In these 
conditions the red cells were small in diameter, typical of the picture 
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; v that is] seen in secondary anemia. In 1 of the cases of this type, how- 
a well-marked increase in the size of the cells during the 
X latter part of the disease. 

•; The Mechanism" of the Action of the Hydrogen Ion upon the Cardiac 
Rhythm.— (J. Clin. Invest., 1927, 3, 555) E. Cowles Andrus and 
Edward P. Carter have previously reported that it is possible to 
r control the rate of the sinus rhythm by changing the pH of the Locke 
hperfusate. In the present study, effects of Cn of the perfusing fluid have 
..been studied, as well as the effect of increasing the carbonic content 
’ of the acid of the perfusate. They conclude that the changes in the 
.'.rhythm of a dog’s heart are not due to alteration in the ionization cal- 
cium and they show that increased carbonic acid content with perfusate 
without change in the pH increased the spontaneous development and 
■.the propagation of the excitatory process. They conclude from these 
studies that the difference in the hydrogen ion concentration within 
and without the cell is the factor controlling this excitation, as the car- 
• ,diac tissue is particularly sensitive to alterations in the hydrogen ion 
concentration. 


Digitalis, and Diuretics in Heart Failure with Regular Rhythm, with 
Especial Reference to the Importance of Etiologic Classification of 
Heart Disease. — It has been the view of many cardiologists that digi- 
talis affects very largely congestive heart failure when there is auricular 
fibrillation, but there is some divergence of opinion as to the value of 
the drug in heart failure with normal rhythm. Moreover, the etiology 
of the heart condition has not been considered in the response of the 
heart to digitalis. Marvin (J. Clin. Invest., 1927, 3, 521) has made a 
careful clinical study of the effects of digitalis alone and also in con- 
junction -with diuretics. He shows in the results of his studies that 
digitalis in large doses in patients with advanced congestive heart 
failure and regular rhythm brings about consistent improvement in the 
group of heart cases which are designated as arteriosclerotic heart dis- 
ease. It has some effect on the patient with syphilitic heart disease, 
but practically no effect in rheumatic heart disease. The same state- 
ment applies to the relief of edema by means of diuretic drugs after 
complete digitalization. Effective diuresis is accomplished in arterio- 
sclerotic heart disease, whereas in rheumatic heart disease such is not 
die case. The author suggests that the difference of opinion that exists 
concerning digitalis in heart failure with normal rhythm may be the 
result of variations of the etiology of heart failure in the patients selected 
- for treatment. He believes that if an etiologic diagnosis was made in 
pach case, it would be possible to attain proper correlation of the results 
attained by various observers. 

. Auscultatory Percussion in the Diagnosis o£ Pleural Effusion.— 
Physical signs of disease of the thorax are for the most part standard- 
ized, and it is only occasionally that some observer of unusual clinical 
acumen develops or discovers some new r sign which may be of value 
m ;the diagnosis of intrathoracic conditions. Webb (J. Am. Med. 

. Assn., 1926, 88, 99) describes a method of auscultatory percussion in 
tbe.diagnosis of pleural effusion, which promises to be of great value, 
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more particularly the differentiation of this disorder from a thickened 
P , or . advanced tuberculous lesions at the base of the lung. The 
method, in brief, is to note, when an effusion' is present, a higher and 
shorter pitched note upon percussion of the spinous processes of the 
vertebrae with the bell of the stethoscope in the axilla. 
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New Research in the Etiology of Cancer, with Reference to the 
Work of Gye.—SirrENFiELD (Am. J. Roentgenol., 1926, 16, 525) asserts 
that the germ theory of cancer is not a new one. Often has it been 
advanced and as often been rejected. It has been pointed out that it 
does not explain cancer. This view was justified because no one had 
isolated an organism, which when injected into an animal would 
reproduce with certainty a new growth. Opponents of the germ theory 
are correct, if their contention rests purely upon the basis that the can- 
cer question cannot be solved by setting up wholly an extrinsic bacterial 
origin. In this much Gye agrees that the extrinsic agent or virus 
by itself is incapable of producing malignant tumor formation. To do 
that it requires the coordination of the intrinsic factor or accessory 
substances produced by the cells themselves. The intrinsic factor 
or accessory substance varies from tissue to tissue and also from 
tumor to tumor. The outstanding feature of this new research is 
the supposition of the' close association of this accessory factor with 
an infective agent. The physical and chemical properties of the so- 
called accessory factor are as yet not established, but possibly more 
knowledge of both agents may yield vital facts in the etiology of cancer, 
as, for instance, sex or age incidence, selective localization, the. effect 
of chronic irritation and the relationship between benign and malignant 
tumors. 


Undescended Testicle.— Meyer ( Svrg ., Gyncc. and Obst., .1927, .44, 
53) reports that the exact etiology of undescended and ectopic testicle 
has not yet been definitely settled. The histologic changes. point to 
the fact that the spermatogenic cells arc present and functionate in 
about 10 per cent of all cases. The interstitial cells which have to do 
with the development of secondary sexual characteristics arc always 
abundantly present. Since these findings are almost constant, the 
undescended testicles should always be sailed. Secondary complica- 
tions occur. Malignant degeneration is not as frequent as is generally 
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supposed and fear of the same is no indication for orchidectomy. 
Chronic inflammation, the presence of a potential or real concomitant 
hernia, practically always present, torsion of the spermatic cord and 
strangulation of the testicle are occurrences so frequent that surgical 
interference is always indicated. The best time to operate is before 
puberty, between eight and ten years of age. Torek’s method of orchi- 
pexy is tire best means of curing tire hernia and placing the testicle into 
its normal position. It is logical and surgical, maintaining full blood 
supply to the testicle which comes to lie in the bottom of a well-formed 
scrotal sac. 


Gastroduodenostomy. —Flint (Lancet, 1927, i, 12) says that he has 
practised this operation for chronic duodenal ulcer in a series of close 
to 200 cases. He emphasizes that it is quite easy to mobilize the 
duodenum in practically every case. He has performed gastroenter- 
ostomy only nine times, largely on account of adhesive difficulties. In 
all the other cases mobilization was easily accomplished. One detail 
in technique is important, that is, to free the angle between the second 
and third parts of the duodenum, where it turns to the left to cross the 
spine. It is better to free tills end of the second part, rather than the 
upper angle, where the first and second parts meet, as at this point 
there is often very embarrassing vessels. There have been 2 deaths 
in this large series. There have been no instances of attacks of dis- 
comfort, flatulence and diarrhea following indiscretions in diet. No 
anastomatie ulcers have occurred in the author’s experience when doing 
gastroduodenostomy for chronic duodenal ulcer. The more physiologic 
disposition of the parts after gastroduodenostomy probably accounts for 
the complete freedom from trouble after operation. 

The Importance of Toxemia Due to Anaerobic Organisms in Intes- 
tinal Obstruction and Peritonitis. —Williams (Brit. J. Surg., 1926, 14, 
295) writes that the hypothesis put forward in the paper is that the 
toxemia in cases of intestinal obstruction, whether organic or secondary 
to peritonitis, results in part at least from the absorption of the toxin 
of Bacillus welchii, due to the proliferation of this anaerobe in the 
stagnant contents of the small intestines. The author discusses the 
clinical resemblance of the toxemia of intestinal obstruction and peri- 
tonitis to that of gas gangrene. Evidence is given of the proliferation 
of Bacillus welchii in the small intestine in cases of intestinal obstruction 
and peritonitis in human subjects and in these diseases experimentally 
produced in dogs. Evidence is given of the presence of Bacillus welchii 
toxin in the small intestine in intestinal obstruction and peritonitis in 
human subjects and in these diseases experimentally produced in dogs. 
The toxin was not found in normal small intestine contents or in con- 
tents of the large intestine, even when obstructed in human subjects. 
Evidence is given compatible with the absorption of Bacillus welchii 
toxin from the clinical aspect of eases, from the occurrence of hemolysis 
and from microscopic changes in the heart and liver of fatal cases. The 
author, moreover, reports a series of eases of appendicular peritonitis 
and acute intestinal obstruction, in which Bacillus welchii antitoxin 
'"’as administered. Evidence is given in the results of this therapeutic 
test of clinical benefit in individual series and of improvement of the 
general mortality note in each series. 
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Growth in Children with Diabetes Mellitus.— Ladd and Day (rim. 
J. Bis. Child., 1926, 32, S12) studied 34 cases of diabetes mellitus, all 
but 4 of whom were either overweight or overgrown, or both, at the 
time of the onset of the disease. No other significant etiologie factor 
was noted. In the 2 of these remaining cases diabetes appeared after 
an acute infection; in 1 the disease was apparently idiopathic. Disease 
observers noted that growth' in height in children with diabetes mellitus 
diminishes or stops completely, depending upon the severity of the 
case, and this phenomenon appears to be due to lack of food. The 
stimuli for growth in height seems to persist longer under the adverse 
conditions of diabetes, and it also appears to be slower in starting than 
the stimuli for changes' in weight. Insulin enables patients to use 
sufficient food and growth follows. The best weight for the child is the 
average weight for height, as expressed in the Bardeen growth curve 
for normal children, allowing for normal variation of =±= 12 per cent. 
The best food intake is somewhat less, possibly about two-thirds of the 
total calories of the Holt and Fales standards. The average proportion 
of carbohydrates, protein and fat of the total calories is : Carbohydrate, 
35 per cent; protein, 15 per cent; fat, 50 per cent. The fat in carbo- 
hydrate quotients are just about the reverse of the Holt and Fales 
standard. This is not necessarily the best proportion. Through 
experience during the last few years, the authors believe that in some 
cases proportions nearer the normal as given by Holt and and Fales 
yield excellent results. They also feel that regularity in food intake 
and insulin dosage, both as to amount and to time of ingestion is 
absolutely essential to the successful progress of the patient. 

A Comparison of the Effects of Supplementary Feedings of Fruit and 
Milk on the Growth in Children. — Morgan, Hatfield and Tanner 
(Am. J. Bis. Child., 1926, 32, S39) examined 47 children living in the 
California state schools for the deaf and blind during a period of eighteen 
weeks in the spring of 1925. During this period 13 of these children 
were given a half pint of milk each day as a supplementary lunch, 13 
were given one medium large orange each day, 10 were given four 
pulled figs each and 11 were used as controls. The degree of under- 
weight, lack of fitness, of these groups when the feeding was begun was 
in decreasing order — orange, fig, milk and control. live of the fig 
group, 2 of the orange group, 1 of the milk and none of the control 
group suffered an attack of influenza during the experiment. All of 
tlie children were served with the same regular meals throughout in 
the institution’s dining room. Judged by the Baldwin-Wood standard 
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of nutrition, after fourteen weeks of supplementary feeding the milk, 
orange and fig groups had made almost exactly the same amount of 
improvement, while the control group had increased only a quarter 
as much as the other three. Judged by the Pirquet standard, the 
orange group made the most improvement, the fig and control group 
about half as much and the milk group had fallen off a. little. Judged 
by the Dreyer standard, the orange group again made the most growth, 
the control and milk each about half as much and the fig least of all. 
The average of all these gains shows the orange group first, the fig and 
milk next and the control group last. The gross gain in pounds was 
largest for the milk group and the average percentage gain in weight 
above that expected, according to the whole standard, was largest for 
the orange and milk groups. Seven children were changed from the 
milk to the orange lunch, and 7 from the orange to the milk lunch at 
the end of fourteen weeks, and these feedings were continued for four 
weeks longer. All gain in weight was considerably decreased in those 
changed from orange to milk, but very little affected in those changed 
from milk to orange. The percentage of the original groups showing 
an increase after fourteen weeks, in standing and sitting, height was 
greatest in the milk group; in chest circumference, chest expansion and 
vital capacity, in the fig group; in hand-grip strength, in the orange 
group. The composition of the house diet was shown to be excellent 
as to milk and animal protein content, fair as to vegetable content, 
but somewhat deficient in fruits, especially of the fresh, raw variety. 
The ash reaction of the diet as eaten was, undoubtedly, acid, and it is 
possible the supplementing of this as well as of the antiscorbutic con- 
tent of the diet with the oranges were effective. The value of the figs 
may lie in their laxative action. The value of extra milk for these 
children must lie chiefly in the extra caloric value as well as the sup- 
plenting of a possibly uneven intake of milk at meals. 

Asthma in Children. — Peshkin (Avi. J. Bis. Child., 1926, 32, 862) 
reports the result of the study of 100 consecutive cases of asthma, in 
which he found that 22 per cent of the patients had eczema, 7 per cent 
had urticaria and 2 per cent had angioneurotic edema, making a total 
incidence of 21 per cent. Urticaria and angioneurotic edema secondary 
to an eczema were not included in these figures. In 7 to 9 of these 
patients who were protein sensitive the incidence of eczema was 22 per 
cent; urticaria, 2.5 per cent; angioneurotic edema, 2.5 per cent. In 
21 who were protein nonsensitive the incidence of eczema was 19 per 
cent; urticaria, 24 per cent; there were no cases of angioneurotic edema. 
-The patients composing the group of allergic asthma type accounted 
for 55.8 per cent of the total food sensitization. Of these, 7.5 per 
cent gave no food reaction, another 7.5 per cent reacted only to one or 
two foods, while the remaining 12 per cent accounted for 52 per cent 
of the total food reactions. The last group always reacted to foods in 
biologic groups and the dermatoses were always either eczema or angio- 
neurotic edema. The patients with urticaria did not react to biologic 
lood groups. Eczema always commenced during infancy and always 
proceeded tire onset of asthma varying from one to seven years. Angio- 
neurotic edema was concurrent with or followed the onset of asthma. 
Urticaria always occurred after the onset of asthma. This relation 
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did not exist in the non-allergic group. Patients with asthma, showing 
a positive cutaneous food reaction whose eczema had cleared, did not 
have the recurrence of the asthma with the ingestion of these sensitizing 
foods. Ingestion of these foods did cause urticaria or angioneurotic 
edema and occasionally asthma in some eases. Patients with per- 
sistent or recurrent eczema were not relieved of the skin condition by 
elimination of these foods from the diet, but other ingestion resulted in 
exacerbation of the eczema, and especially in those who were sensitive 
to biologic food groups. The foods responsible for the greatest number 
of skin reactions in the dermatosis group were fish, meat, milk and egg. 
All children with asthma reacting to fish or meat as biologic groups 
invariably give a history of eczema commencing during infancy. The 
existing clinical manifestations of hypersensitiveness to fish were mainly 
referable to the skin and were urticaria, erythema and angioneurotic 
edema. Hypersensitiveness to meat was manifested in the respiratory 
tracts; to egg in the gastric intestinal and respiratory tracts and to milk 
in the gastric intestinal tract and the skin. In infants and young 
children with eczema reacting to food as a biologic group, it may be 
possible to prevent asthma by further tests and by elimination of an 
allergic sensitization which have a direct bearing on the etiology of 
asthma. 
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Decline in the Registered Mortality from Syphilis in England— To 
What is it Due?— This is a notable summary by a public health 
authority, Newsholme (J. Social Hyg., 1926, 12, 513), of international 
reputation in the field of venereal disease control, on the progress 
made in the control of syphilis, as evidenced by the British mortali > 
figures from 1901 to 1925 and the registration in British venerea 
disease clinics from 1918 to 1925. It appears that the crude annual 
death rates from syphilitic infections at all ages per 1,000,000 In mg, as 
given in Table L of the Registrar General's annual review of England 
and Wales for the year 1924, indicates that the mortality from syphilis 
has fallen from 53 in 1901 to 33 in 1924. Mortality from general 
paralysis of the insane has fallen from 70 in 1901 to 40 in lv_* > 
from tabes dorsalis has slightly increased from 13 in 1901 to L in 
1924; aneurysm has decreased from 30 to 26; the combined rate from 
166 to IIS, and relative figures from 100 to 71, in tin’s lapse of tunc. 
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The most striking change is apparent beginning with 1919, when all 
the rates exhibited the most pronounced drop apparent in years, a 
decline which has been held consistently or become more pronounced 
between 1919 and 1924. Sir Arthur Newsholme points out that a 
revision of these figures, such as Osier suggested, to include the occult 
death factor from syphilis, would place the disease, with cancer, tuber- 
.. culosis and pneumonia, as one of tire four chief causes of death. The 
drop in mortality figures has taken place in the face of improved 
diagnosis and more complete registration. The decline in death rate 
of 1924 as compared with 1921 amounts to 29 per cent, and when 
1917 is compared with 1924 it amounts to 32 per cent. Sir Arthur 
indicates that the changes in mortality from late complications are 
indices of the effectiveness of treatment begun a decade ago, while the 
more recent changes in registered mortality from syphilis as such indi- 
cates the effectiveness of the World War campaign. An equally inter- 
esting evidence of the effectiveness of the British antivenereal campaign 
is found in the decline of new cases of gonorrhea and new cases of 
syphilis in the face of an increased number of clinics and a steadily 
increased total attendance from 191S to 1925. In 1917 the total 
number of government clinics was 113, increased to 193 in 1925. The 
total attendance increased from 204,092 to 1,719,148. New cases of 
syphilis iii 1918 were 20,912; in 1919, 42,134; in 1925, 22,5S8. Gonor- 
rhea, on the other hand, has shown a smaller decline, probably because 
of the lesser effectiveness of medical treatment control in this disease. 
An interesting incidental observation concerns the comparison of the 
experience of Portsmouth and Birmingham. In both of these cities 
there has been a fairly parallel and equal diminution of cases of syphilis 
and gonorrhea, yet in one of them disinfection as a prophylactic has 
been publicly advocated and in the other it has not. The author com- 
pares his findings with those of Bayet, of Brussels (La Lvtte contre Ic 
syphilis cn Belgique, 1926), in which essentially the same experience is 
recorded for Belgium. The chief feature of the work accomplished in 
both countries has been prophylaxis by ireaiuicnt. Bayet concludes that 
arsenical medication has reduced the contagious period in syphilis from 
three-quarters to four-fifths, although the author questions the accu- 
racy of this estimate. As they stand, the figures constitute the greatest 
encouragement to workers for veneral disease control which has thus 
far appeared. 


Observations upon the Regulation of Blood-flow Through the Capil- 
laries of the Human Skin.— Lewis (Heart, 1926, 13, 1) investigated 
die statement of Ebbecke, that when the hand of a susceptible subject 
is watched in strong sunlight or otherwise warmed whitish and red 
spots of a few millimeters in diameter are often to be seen. He studied 
diese patterns with a view to determining their permanency. Krogh 
states that they may continually change in location; Mackenzie, speak- 
ing of larger mottlings on the arms and legs, states that they may vary 
within a few minutes from pallor to congestion. These statements 
create the impression that the capillaries of the skin are in a constant 
state of movement individually and in groups, the mottling of the skin 
changing unceasingly. Comparisons are drawn with the state of capil- 
lary activity of the circulation, as described by Krogh on the frog’s 
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web and by Richards on the glomeruli of the kidney. After careful 
mapping of the pallor patterns and microscopic observation of the 
behavior of tire vascular supply, the author is unable to support the 
belief that mottling of the skin (livedo) is materially changed by exter- 
nal temperature or heavy venous congestion. Moreover he found 
little evidence of internal or spontaneous variation from hour to hour 
or day to day, provided the skin remains under reasonably constant 
conditions. The tone of the minute vessels, terminal arterioles, capil- 
laries and minute venules treated as a whole is influenced locally by 
the needs of the tissues which they supply. Friction may cause tem- 
porary alteration in the pattern. There is insufficient evidence that 
any endothelial vessel of this meshwork is influenced as an individual 
by local needs to an extent which affects very appreciably the flow of 
blood through it. Owing to the freedom of diffusion in the tissue 
spaces the influence of local nutrition is exerted over a wider range than 
this, the vessels being affected as groups rather than individually. 
There appears to be peripherally a balancing mechanism between the 
meshwork of minute vessels and the muscular arterioles, whereby a 
change in the caliber of vessels of the second order, which more than 
meets the requirements of the tissue supplied, is met by a contrary 
change in the vessels of the first order. The bloodflow to tire tissues 
is regulated in a twofold manner— by the tone of arteries and muscular 
arterioles on the one hand; by the tone of endothelial vessels on the 
other. The first mechanism is under the governance of the nervous 
system, central and peripheral, and forms a coarse adjustment; the 
second is controlled more directly by the local tissue needs and forms 
a fine adjustment of great precision. Mottling of the skin of the 
palms of the hands and of the skin of the body generally (cutis mar- 
morata) is due to local differences in the tone of the minute vessels. 
These differences are to be coupled with the subdivision of the skin 
into anatomical areas, the latter being possibly areas of the skin to 
which the distribution of blood through arterioles is unequal. 
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When Shall We Treat Retroflexio Version of the Uterus and How?- 
Anstach ( Atlantic Med. ./., 1027, 30, 2H) deals concisely with the 
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subject and brings up to date the opinions gathered from the mass of 
literature dealing with these abnormalities. The symptomatology and 
methods of correction are given in detail. The author gives his attitude 
regarding retroflexio version in that this condition should be Jet alone 
in eases of unmarried women where there are no complications and no 
symptoms. Further, that it should not be allowed to continue in the 
married woman who is desirous of children. He states there is nothing 
which is more often responsible for abortion in young married women 
than this abnormal condition existing in the uterus. The symptoms 
of retroflexio version need particular and careful study, so that one 
may be able to differentiate between retroflexio version and other 
lesions. The most frequent symptoms given in their order of frequency 
are backache, lower abdominal distress, menorrhagia, dysmenorrhea, 
vesicle and rectal disturbances. The first two given are by far the most 
frequent, and the author lays stress on other conditions which are 
associated and factors in combination with the abnormality itself. 
The backache and lower abdominal distress which are particularly due 
to retroflexio version are definitely aggravated by exertion and relieved 
by rest. The article goes into the correction of the lesion, the use of 
the pessary which is often unappreciated, much maligned, misunder- 
stood and badly managed. The operations are not taken up in detail 
but the principle which underlies many of the operations for this cor- 
rection are mentioned, and the principles involved for the satisfactory 
correction are set forth. 


Forceps Delivery.— Cornell ( Svrg ., Gyncc. and Ohst., 1927, 44, 221) 
sets forth certain conditions which should be observed before instru- 
mentation and forceps delivery are considered. They are given in their 
order and explained in the text: (1) The cervix should be fully dilated 
or dilatable, if not disastrous results will follow; (2) the membranes 
must be completely ruptured; (3) the child should be alive, although 
there is an exception to this rule — the extraction of a dead fetus by 
forceps is sometimes permissible; (4) the head should be engaged and 
never floating; (5) the mother’s condition should be such that a general 
anesthetic is not contraindicated ; (6) the pelvis should be large enough 
to permit passage of the child. Stress is laid on the prolongation of the 
second stage of labor which may result in cerebral injury to tire child 
and maternal exhaustion. The technique of preparation is given in 
detail. For an anesthetic chloroform is ruled out; the author mentions 
ethylene as a general anesthetic, and is of the belief that ethylene 
causes the tissues to bleed more readily. Careful instructions are 
given for catheterization. A comprehensive description of the ironing 
out or stretching of the perineum is set forth. Rectal examinations are 
not used. Mid forceps and low forceps are described; high-forceps 
operations are not performed because of the greatly increased fetal 
mortality and the severe maternal lacerations and trauma which follow 
its use; he wisely prefers a version and extraction of these cases, as 
giving better results. The author describes the episiotomy when per- 
formed and the manual rotation of the posterior positions. The com- 
pletion of the labor after delivery of the head is given in detail and the 
immediate medication and after treatment, along with the repair of 
of die episiotomy. 
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Bradytoeia,.— A term seldom used in obstetrics, and deals particularly 
with and applies to those long, drawn-out and tedious cases of labor, is 
bradytoeia. It differs from dystocia in that it is not pathologic labor. 
Five hundred cases of bradytoeia were selected by Horner ( Svrg ., 
Gynec. and Obsl., 192/, 44, 194). The incidence of bradytoeia was 10 
per cent on over 4000 deliveries, of the time limits which were set as 
twenty hours for primipane and fourteen hours for multipart. One 
case in every 10 was prolonged labor. The highest percentage was 
found among American born, being 60 per cent. It occurs more fre- 
quently in primipane, between the age of nineteen to thirty years. No 
definite etiologic factor is given, but a combination of conditions that 
influence the prolongation of labor are given for its existence. Chief 
among them are the early rupture of membranes, over term pregnancies 
and primary inertia. A deficiency of innervation of the uterine mus- 
culature in the young gravida? seems to delay the function of the 
uterus when labor begins. The diagnosis of bradytoeia begins in the 
prenatal period by the general examination of tire patient’s physical 
construction, pelvic anatomy and in the latter months by fetometry. 
The maternal morbidity in prolonged labor is necessarily high, as a 
prolonged labor lowers the patient’s resistive power and consequently 
reduces her chance of withstanding infection. Watchful expectancy 
of these cases is at present the method of choice, but the future may 
hold some change as time and methods advance. The conclusions 
drawn are those of prophylaxis. The selecting of cases unfit for 
normal labor. The test of labor and its essentials as to what is a 
sufficient test of labor. The operative interference and justification 
in its procedure. The shortening of the first stage of labor if possible 
and the termination of the second stage after a lapse of two hours. 
There is still much to be discussed and adjusted in handling bradytoeia 
cases. 


GYNECOLOGY 
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FRANK B. BLOCK, M.D., 
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Roentgenography o£ the Fallopian Tubes.— -In presenting their tech- 
nique and experiences with the injection of lipiodol for the purpose of 
making roentgenograms of the Fallopian tubes, McCreadi and Hi AN 
(Am. J. Roentgenol, 1926, 16, 321) state that the unsatisfactory results 
of operation for the relief of sterility depend largely upon the inability 
of the gynecologist to make an exact diagnosis of the actual pat m- 
logic condition of the tubes before operation. It necessarily follows 
that many cases are operated upon uselessly. Until the advent of the 
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Rubin test, even the diagnosis of patency of the tubes ' was not possible. 
Insufflation of the tubes was a marked advance, but even tins test does 
not indicate the point of occlusion, a very important factor in deter- 
mining the indication for operation. The farther out from the uterus 
the occlusion exists, the better the chances for the success of the opera- 
tion They believe that the results of roentgenography of the tubes 
can be thoroughly relied upon if conducted with proper care and atten- 
tion. This method will not only make the diagnosis of patency, but 
if the tubes are obstructed the point of occlusion can be accurately 
demonstrated. They describe their technique, which is quite simple, 
and presents many beautiful examples of visualization of the tubes, both 
normal and pathologic. 


Hemorrhage of Puberty.— The menstrual irregularities and hemor- 
rhages which occur at the time of puberty have always been of much 
interest to the gynecologist, and until quite recently have often been 
rather troublesome to treat successfully. It is of interest, therefore, 
to review a study on this subject which was made by Wolfe (Am. 
J. Obst. and Gyncc., 1926, 12, 45), as the result of which he states that 
puberty hemorrhage is a definite clinical entity presenting as a menor- 
rhagia or metrorrhagia in the absence of inflammation, neoplasia or the 
pregnant state. The soft patulous cervix is pathognomonic; the body 
may or may not be enlarged. Symptoms recur after curettage, but 
are always controlled by radium. Curettings are abundant, thickened 
and frequently polypoid. This is the result of a diffuse glandular, 
stromal and vascular hyperplasia. Persistence of solitary ripening 
follicles or simultaneous maturation of multiple follicles accentuates a 
physiologic endometrial hyperplasia into a pathologic type. These 
changes have been experimentally reproduced in laboratory animals. 
Corpus luteum formation is absent. The uterus is the direct seat of 
bleeding. It results from thrombosis of the endometrial vessels and 
ensuing necrobiosis, and from actual mechanical rupture of engorged 
capillaries. The factors inaugurating persisting, follicular cysts in the 
ovary with its concomitant endometrial hyperplasia remain a subject 
for future study. 


Results of Operations for Uterine Prolapse. — One of the most im- 
portant contributions that the large clinics can make to the progress of 
surgery is the periodical analysis and report on the end results which are 
obtained following various operative procedures. In the days before 
follow-up clinics were held, many patients were discharged from hos- 
pitals as cured, but in a short time the original trouble returned and the 
surgeons were never aware of their failures and consequently had dis- 
torted ideas of the value of certain operations. A comparative study 
of the end results of the various operations for prolapse of the uterus 
done between 1915 and 1925 at the Woman’s Hospital in New York 
has been presented by Bullard (Am. J. Obst. and Gyncc., 1926, 11, 623) 
in which there are 361 cases which were operated upon by 30 different 
operators. Every patient had been examined by the surgeon who 
operated upon her and by some other member of the visiting staff at 
least once since her operation and a large majority of them have been 
observed several years in the follow-up clinic. The survey shows that 
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95 per cent of the cases are cured by vaginal plastic surgerv. The 
vaginal plastic work combined with ligament shortenings from above 
is satisfactory perhaps in cases of slight prolapse, hut the careful fascial 
reconstruction by vagina undoubtedly is responsible for the success. 
He states that the majority of the gynecologists of today have long 
since ceased to attempt to cure descent of the uterus by any form of 
suspension or fixation by the abdominal route. Careful reconstruction 
of the various planes of the pelvic fascia that have become attenuated, 
overstretched or torn is the sine qua non of the operative treatment of 
prolapse. In this series the Watkins operation has not been followed 
by enterocele but there is a considerable percentage of cases with 
bladder symptoms. The Mayo operation has been extremely satis- 
factory except for an occasional enterocele. Vaginal hysterectomy 
has been most satisfactory. 


Cervical Cauterization Preceding Hysterectomy. — The theoretical 
danger of the retained cervical stump following hysterectomy has been 
handled by Cashmart (Am. J. Obst. and Gyncc., 1926, 12, 591) for some 
years by the use of the cautery. He uses it not only as a preliminary 
to hysterectomy but also in practically all operations for infected tubes 
and in cervicitis without intraabdominal complications. He has not 
seen a case of carcinoma develop in a cervix treated in this manner 
although he has seen 3 cases in the past two years in patients who had 
had pelvic operations but in whom a diseased cervix was neglected. 
The technique which he uses differs from that originally advocated by 
Hunner since the cauterization is completed at one sitting. The cervix 
is dilated and the entire cervical canal is cauterized, and deep radial 
incisions are made at the external os, extending well onto the vaginal 
portions of the cervix, thus destroying the cone-shaped, gland-bearing 
portion of the cervix by a simple rapid method. If this be done as 
the first step is subtotal "hysterectomy, there is accomplished practically 
all that is accomplished in total hysterectomy and the disadvantages 
of total hysterectomy are eliminated. As a result of this procedure, 
the cervical mucosa and glands are destroyed, the cervix heals smoothly 
without a lumen and no after-treatment is necessary and moreover the 
normal vault of the vagina is preserved. 


OPHTHALMOLOGY 
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Optic Nystagmus and its Value in the Localization of Cerebral 
Lesions. — Fox and Holmes (Brain, 1920, 49, 333) employ the term 
“optic nystagmus” to designate that regular movement of the eye 
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induced by observing figures on a rotating drum consisting of a s o 
component in the direction of rotation of the drum and a quick eoi 
ponent in the opposite direction. Barany believes the phenomenon is 
of cerebral origin, and suggested that the slow phase is activated fro 
die gyrus angularis and the quick phase is activated from the frontal 
lobe. Stenvers believes that it is a cerebral reflex subserved by a path 
between die occipital pole or the calcarine region and die frontal lobe, 
and that it is lost toward the opposite side when a lesion damages 
eidier of diese centers or die pathway between diem. The aim of die 
authors’ investigation was to determine if an absence or a modification 
of optic nystagmus to die one side has any value in die localization of 
cerebral lesions. Their observations were made on 41 cases of cere- 
bral tumor, in 24 of which the site of die lesion was verified by either 
operation or postmortem examination. They concluded: “ That a 
unilateral lesion of die forebrain can disturb lateral optic nystagmus 
to die opposite side only. If the lesion lies in die right hemisphere 
clockwise rotation of the drum evokes a nystagmus, consisting of slow 
deviation of the eyes to die left and quick jerks to die right; in other 
words, a nystagmus to the right; but anticlockwise rotation has no 
effect, or produces a less regular or less pronounced nystagmus to the 
left.” While to any definite conclusion some of their cases presented 
obvious exceptions , it seemed that nystagmus to the opposite side is 
effected when a lesion lies in the supramarginal or angular gyrus, in 
the adjacent portion of die parietal and temporal lobes, in the poste- 
rior end of the second convolution or along die line joining this with 
die angular gyrus. Their observations tend to support Stenvers’ 
hypothesis, that reflex centers for optic nystagmus lie in die occipital 
lobe and in the second frontal convolution and diat these are connected 
by a reflex path which runs through die white matter'of die hemisphere. 


Sclerosis of the Central Artery of the Retina. — Bridgett (Am. J . 
Ophih., 1926, 9, 725) made histologic examination of the central arteries 
of the retina, obtained postmortem, from 200 patients. This examina- 
tion disclosed normal vessels in 45.5 per cent excessive physiologic 
thickening in 21.5 per cent, arteriosclerosis proper in 26 per cent, 
syphilitic arteritis in 1.5 per cent and periarteritis in 5 per cent. The 
development of the subendothelial layer of the central artery normally 
reached a maximum about die fourth or fifth decade; excessive diick- 
ening, not accompanied by degenerative changes was found in about 
one-fifth of the arteries. The true arteriosclerotic lesions were similar 
to diose occurring in odier vessels of like caliber, but usually a slight 
degree. The periarterial lesions were most frequently found in rela- 
tion to local or general infection. Sclerosis of the central arteries 
occurred only one-third as frequently as did the sclerosis of die aorta, 
the coronaries and the brain arteries. Conversely, when the aorta, 
coronaries and brain arteries were grossly normal sclerosis of the 
central arteries was found, in 18 per cent of the cases. In 22 cases 
histopathologic differences were found between the right and left central 
arteries. Sclerotic changes occurred a little over twice as frequently 
m die extraneural as in the intraneural part of die vessels Consider- 
able disagreement was found to exist between clinical and histologic 
observations. The fact that vascular sclerosis usually does not involve 
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the arterial system uniformly deserves emphasis. In retinal arterio- 
sclerosis of persons between the ages of nineteen and forty-two years 
of age syphilis was the most frequent constitutional disease.' In all .-me 
groups the number of cases with normal predominated over those with 
sclerosed central arteries. The incidence of sclerosis was somewhat 
higher m females than in males. 


RADIOLOGY 
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AND 
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Ulcer of the Duodenum. — In considering the problems connected 
with ulcer, Judd ( Minnesota Med., 1926, 14, 320) states it is first neces- 
sary to separate the gastric from the duodenal. The gastric ulcer may 
be malignant; in the case of duodenal ulcer the question of malignancy 
may be disregarded. Primary carcinoma- of the duodenum that resem- 
bles an ulcer is almost unknown. Ulcers of the duodenum are usually 
situated on the anterior surface in the cap; occasionally they arc 
found on the lower border and rarely on the posterior wall, some dis- 
tance from the pylorus. Because of their proximity to the pancreatic- 
duodenal vessels, ulcers in this region are frequently the cause of 
severe gastrointestinal hemorrhages. It is not unusual in opening the 
duodenum to find a small spot of puckering, congested, mucous mem- 
brane just opposite the anterior ulcer. Lesions in the duodenum, as 
seen in the operating room, are of two distinct types — one a true 
clironic ulcer with a crater, which has lost a certain amount of mucous 
membrane and the other not a true ulcer but a localized area of inflam- 
mation. Duodenal ulcers occur much more frequently in males than 
in females and patients most often present themselves for treatment 
at middle age. Jewish people apparently have a greater tendency to 
duodenal ulcer than do other races. Physiologic activity has to do 
with the cause of an ulcer and infection with. certain strains of bacteria 
plays an important role. Experimental evidence is that acid secre- 
tion comes from the glands at the cardia and that secondary ulcers 
may follow resection, just as they follow gastroenterostomy. If exci- 
sion of the ulcer with reduction of the sphincter activity can bp per- 
formed just as safely as gastroenterostomy, tin's is the operation of 
choice. This is dependent on the mobility of the duodenum; if the 
upper edge of the duodenum is bound down as a result of inflammatory 
adhesions it is usually not advisable to attempt to excise the ulcer. 
At present he is excising 50 per cent of duodenal ulcers and has had 
more than 90 per cent of cases showing complete and permanent relief 
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from all symptoms. A number of bleeding ulcers continue to bleed 
at intervals after gastroenterostomy; therefore, the radical operation is 
preferable in cases of duodenal ulcer in which severe bleeding has 

occurred. . 


Massive Collapse of the Lung.— Massive collapse of the lung is a 
shrunken, airless condition of a part or all of one or both lungs, occur- 
ring suddenly after operation or injury below the neck, without the 
direct application of external force, or demonstrable obstruction of the 
air passages. Essentially it is the same as pulmonary atelectasis; it 
differs only in that its onset is abrupt, that it usually is lobar m dis- 
tribution and that it is intimately associated with some form of trauma. 
Rigler ( Minnesota Med., 1926, 6, 326) reviews the literature, crediting 
Pasteur with first calling attention to the condition of 1890 in- cases of 
postdiphtheritic paralysis of the diaphragm, and in 1908 noting it fol- 
lowing abdominal operations. The most reasonable theory would sup- 
port a combination of respiratory immobility and bronchial obstruc- 
tion as the cause. The close resemblance of massive collapse and 
atelectasis following foreign body strengthens this view. Broncho- 
scopy, with removal of a plug and subsequent cleaning of the collapsed 
lung, has been done. The onset may be sudden, usually within twenty- 
four to seventy-two hours after operation or trauma; or, more often, 
slow with dyspnea and cyanosis the most prominent findings. In the 
fulminating cases it closely resembles pulmonary embolism. The clini- 
cal course is most frequently mild, lasting three to six days. It is 
notable that no case of unilateral collapse without complications has 
ever proved fatal. The lung is heavy, shrunken and does not crepi- 
tate, the alveoli are collapsed and there may be fluid in the bronchi. 
The ingress of air is interfered with; the circulation remains intact, the 
air is absorbed and the lung gradually shrinks down. The diaphragm 
in the affected side moves upward, the mediastinum moves toward the 
affected side. The roentgenographic is the best diagnostic method of 
demonstrating the lesion. 


The Newer Clinical Aspects of Gastric Carcinoma.— The traditional 
conception of gastric carcinoma from the standpoint of diagnosis and 
prognosis is in need of revision in the light of modern medical progress, 
asserts Etjsterman (. Radiology , 1926, 6, 409). The pathologist’s con- 
ception of the evidence of the malignant transformation of a benign 
ulcer, and the roentgenologist’s recognition and localization of circum- 
scribed lesions, with an estimate of their probable size and extent have 
made possible earlier recognition of the actual and potential malignant 
processes in the stomach. Comparing two sets of statistics, one com- 
piled in 1914 by Friedenwald and another from the material of the 
Mayo Clinic seven years later, he points out that malignant lesions 
were detected at an earlier and more operable stage in the second series. 
Exclusive of the more obstructing small lesions, and of some of larger 
extent in a high-lying stomach, the majority of eases of gastric car- 
cinoma are readily diagnosable as such on the basis of history, phvsical 
examination and gastric analysis. Malignant transformation of a 
benign ulcer may be suggested by: (1) Loss of periodicity of attacks 
(attacks are longer and intervals of relief shorter) ; (2) loss of periodicity 
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of pain, the pain tending to persist after eating; (3) less severe min 
but a more constant dull ache, increased by eating; (4) loss of appetite’ 
which may ensue even when the test meal shows the high acidih char- 
acteristic of ulcer; (5) variation m the vomiting, which mav diminish 
m amount and frequency, although it is rarely increased, unless there 
is obstruction, (6) diminution in gastric acidity; (7) persistent occult 
blood m the feces. Roentgenologic indications of malignance, such as 
the niche type of ulcer with an unusually large crater and the demon- 
stration or ulcerating carcinoma with a meniscus-like crater, constitute 
a significant advance. 


NEUROLOGY AND PSYCHIATRY 
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A Case of Herpes Zoster, Apparently Due to Invasion of the Ganglia 
by Round-cell Sarcoma.— Morton (J. Neurol, and Psychopath., 1926, 
6, 296) reports a case in which sarcoma cells form nodules on the left 
side, and had spread and invaded the fifth and sixth dorsal ganglia on 
the right side (probably through the lymphatics). A disturbance of a 
herpes zoster due to specific virus formed; it would seein, therefore, that 
herpes zoster results from injury to the dorsal ganglion whether caused 
by an acute specific virus or some other form of trauma. 

The Operative Treatment of Gastric Crises.— Critchlev and Wolf- 
sohn (.7. Neurol, and Psychopath., 1926, 5, 31S) believe that following 
a careful review of the eases treated by operative procedures and the 
study of several cases it is probably necessary to carefully dificrcntmte 
between crises of vagal and those of sympathetic origin or both. _ Sec- 
tion of the gastric branches of the vagus combined with gastrojejun- 
ostomy possibly affords greatest relief in vagal cases. In sympathetic 
cases chordotomy, or section of the anterolateral tracts, for relief of 
pain is least dangerous. In some crises section of the vagus will effect 
a cure. 


Yellow Spinal Fluid Associated with Tumor of the Brain.— C omfort 
(Arch. Neurol, and Psychiat., 1926, 15, 751) states that xanthochromic 
fluid probably has definite significance in the localization and prognosis 
of brain tumors, occurring as it did in about 20 per cent of the cases 
studied. Xanthochromia, probably hemolytic in origin, when associated 
with tumor of the brain indicates the involvement of the ventricular 
or external surface of the brain, and that the tumor is soft and vascular 
or surrounded by engorged vessels. The hemorrhages causing the 
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coloration are believed to be small and repeated. Xanthochromia 
occurring with many erythrocytes, indicating a soft vascular tumor, is 
possibly a contraindication for procedures lowering intraventricular 
pressure. 

Tryparsamid in the Treatment of Late Neurosyphilis.— Moore 
and Sutton (J. Nern. and Mcnt. Dis ., 1926, 63, 569) believe that in late 
neurosyphilis the treatment should be primarily to build up resistance, 
hence the value of tryparsamid which is too weak a tryponemacide for 
use in early syphilis. Patients who have received intensive treatment 
with mercury and arsphenamins show more striking improvement than 
individuals who have received no preparatory treatment. It should 
never be forgotten, however, that tryparsamid carries a menace to the 
optic nerve and suitable tests and examinations should be regularly 
carried out. 


Somnolence: Its Occurrence and Significance in Cerebral Neo- 
plasms.— The value of somnolence as a diagnostic sign in intracranial 
neoplasms is discussed by McICendree and Femier {Arch. Neurol, 
and Psycliiat., 1927, 17, 44) in a review of 100 cases. The authors 
found this symptom present in 32 of the cases reviewed. The difficulty 
of differentiating between epidemic encephalitis and brain tumor in 
some cases was noted. They found that somnolence is not valuable as 
a differential point in regard to anatomic region involved, the age or 
the type of the tumor. It was most constantly found in cases exhibit- 
ing marked internal hydrocephalus. They believe that increased intra- 
cranial pressure, with or without ventricular distention, operates in 
producing this symptom. 

✓ 

Crime and its Causes.— Tait (J. Abnor. and Social Psychol., 1926, 
21, 234) believes that mentally defective and psychopathic individuals 
appear more frequently in one court, not because they commit more 
crimes, but because they are apprehended oftener. He describes the 
activity of certain social organizations interested in the investigation of 
crime, and believes there is a causal connection between the increase 
in crime and the reform measures for the management of criminals 
advocated by such organizations. The home, where the habits which 
should inhibit the primitive instincts that are frequently antisocial 
are established, has disintegrated with the externalizations of society. 
He believes crime can be controlled only by appropriate treatment in 
the form of punishment. 

Tuberculoma of the Brain : its Incidence among Intracranial Tumors 
andjits Surgical Aspects.— Van Wagenen (Arch. Neurol, and Psychiat., 
1927, 17, 1), in a report from Dr. Cushing’s Clinic, summarizes surgical 
experiences with intracranial tuberculomas. His report covers 17 cases: 
6 cases were exposed and extirpation accomplished or attempted; 8 
cases in which a lesion was not exposed or removed, but the diagnosis 
was verified at autopsy; 3 cases in which the presumed tuberculoma was 
not verified. Although the extirpation of tuberculomas in the first 
group was accomplished, the patients uniformly succumbed several 
weeks following operation, usually due to terminal tuberculous men- 
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2 ;, 0n l y 1 patient survived for a period of a year and finally died 
from the effects of an operation for peritoneal tuberculosis." The 
author justly concludes his report by questioning the advisability of 
an operation with this type of brain tumor. The article is also of 
interest m that it indicates that previous statistics regarding the 
°™ rren ? e °f tuberculoma in the brain were inaccurate. In a series of 
1000 verified tumors only 1.4 per cent were of this type. Permanent 
recoveries are exceedingly rare. These tumors usually are located in 
the cerebellum or brain stem. 
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A Study of the Pathologic Changes in Scarlet Fever.— An anatomic- 
pathologic investigation of 32 cases of scarlet fever carried out by 
Sysak ( Virchow’s Arch. f. path. Anat., 1926, 259, 647) stresses the 
relationship of the disease to glomerular and interstitial nephritis, to 
fat and iron depositions, and he discusses whether the streptococcus is 
the etiologic factor or a biologic accompaniment of the causative agent. 
He made blood cultures from 64 autopsy cases and found only 4 with- 
out bacteria, and in every positive case streptococcus was found alone, 
except where staphylococcus was present as a contaminant. Like 
many of the recent workers, represented by Lubarscli, he believed he 
found great variations in the streptococcus, dependent upon their 
environment, such as a loss of hemolysis, parallelling a return of the 
power to ferment mannite and a change of the hemolytic strain into a 
nonhemolytic after intraperitoneal inoculation into a mouse. Hie 
author found that on culture all the variations were of a minus order, 
as illustrated by a loss of virulence. On histologic section the deposi- 
tion of iron was found in the spleen and tongue, but not in the pancreas. 
The fat was mostly in the form of cholesterol esters and was present in 
the heart in 50 per cent, more often in the spleen in phagocyting cells, 
also in the pancreas, liver, tongue and testes. On the other hand, the 
adrenal cortex showed a marked depletion of the fat, the residuum being 
found in the zona glomerulosa. This impoverishment the author 
regards as indicating the low level of fat in the blood, and this may 
he the cause of death in scarlet fever as in other acute infections, that 
is, the fat loss produces a hypof unction of the adrenals. The degree 
of fat deposit was dependent upon the presence of complications and 
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their severity. Likewise tlie amount of round-cell infiltration was 
related to the superimposed infections, and it was found that the mast 
cell was particularly characteristic of the uncomplicated cases of scarlet 
fever. The kidney changes were localized largely in the loops of Henlfe 
and the convoluted tubules, seldom involving the pyramids. Hemor- 
rhage was frequent, and the primary changes specific to the disease 
were inserstitial and the exudative glomerular changes were conse- 
quent upon complications or a congenitally vulnerable organ. The 
pathologic process of scarlet fever is largely in the lymph system and 
the mast cell is the significant cell in the “perivascular granulomas” 
which are characteristic of this acute exanthem. 


The Venereal or Inguinal Granuloma.— This infective disease has long 
been recognized in the East Indies and in America, but is practically 
unknown in Europe. Goldzieheh and Peck (Virchow's Arch. f. path. 
Anat., 1926, 259, 795) report from their New York clinic a number of 
cases shoving an infective process involving the genitals and environs. 
The incubation period of these cases was about three weeks. The 
first appearance is a subcutaneous hard, brawny swelling, which fre- 
quently progresses to ulceration. This may persist as a chronic inflam- 
mation, lasting in one case as long as twenty-six years. The lesion 
appears as a flat, definitely marginated swelling, somewhat cupped in 
contour and extending centrifugally from the primary site on the 
genitals. The surface of the granuloma bleeds readily and an abund- 
ant watery exudate is formed which often becomes purulent. It also 
often becomes painful. The infiltrative cells are mainly neutrophils 
and eosinophils, but the more characteristic forms are plasma cells and 
large mononuclears with a waxy protoplasm, the latter being frequently 
the predominant type. These plasma and large mononuclear cells 
are similar to those described by Mikulicz, as found in rhinoscleroma, 
both being phagocytic; but the latter localizes on mucous membranes 
rather than on the skin surface. In the granulomas a pleomorphic 
organism was seen which was difficult to identify, but 5 of the 7 cases 
gave bacterium on culture. This bacterium appeared to belong to the 
Friedlander group, but was distinctive from it in its lack of capsule 
and in the abundant fat produced, which gave the cultures the odor of 
rancid butter. It ranged in appearance from a coccoid to a bacillary 
form with metachromatic granules. Complement-fixation and agglu- 
tination tests further differentiated the granuloma organism from the 
Friedlander bacillus and skin tests and vaccine produced immunities 
supporting the claim that it is the etiologic factor in inguinal granuloma. 
They found that the intravenous injections of tartar emetic, used for a 
sufficient period, was a specific remedy for the condition. 

Auricular Endocarditis of Rheumatic Origin.— MacCallum, in 1924, 
drew attention to certain changes in the wall of the left auricle in 
rheumatic disease of the heart. They consisted in scarlike thickened 
patches, histologically showing cellular infiltration and large Aschoff 
bodies. Now von Glahn (Am. J. Path., 1926, 2, 1) reviews 31 cases 
of rheumatic valvular endocarditis and finds in 9 of them similar 
involvement of the left auricle. In 1 of these the right auricle was 
likewise affected; the whole 9 showed left auricular endocarditis. In 
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the gross, the changes usually occupied a small area just above the 
posterior leaflet of the mitral valve. This was marked by low, irregular 
ridges closely crowded together in a furrowed appearance. The sur- 
face maybe smooth and glistening or roughened by tinv, dull, yellowish 
flecks. Ike older lesions are grayer and translucent More marked 
cases show flat or delicately ridged plaques of yellow color in many 
parts of the auricle. In the later stages deposits of calcium occur in 
the superficial parts. Histologically, large accumulations of small 
mononuclear cells, many polymorphonuclears and a few eosinophils are 
'found in the outer half of the endocardium. More striking still are 
collections of large cells with a faintly blue cytoplasm with oval, occa- 
sionally slightly lobed or stellate nuclei rather vesicular in character. 
They resemble the large cells that form Aschoff bodies in the myo- 
cardium. These cells often take up positions perpendicular to bands 
of hyalin-like material which lie in the elastic connective-tissue layer. 
The endothelium over the sites of these changes is usually intact, at 
other times a thin layer of fibrin appears on the surface. In the acute 
stages edema and fibrin in varying amounts separate the elastic fibers. 
Bacteria have not been demonstrated. Healing and repair occurs by 
fibrosis; the characteristic cells disappear and calcium not infrequently 
is present. 
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Community Responsibility of Hospitals. — Lewlvski-Corwin [Pub. 
Ilcalth Ilcpts., 1926, 41, 605) discusses certain points in the responsi- 
bility of “ community hospitals,” which arc defined tas hospitals froin 
which “no profit can come to the hospital corporation. I olic^ . f J 11 ’ 
will be based upon: (1) Morbidity prevalence of the community , (-) 
extent and character of services already available; (3) proportion of 
private, semiprivate and ward services; also there should be considers 
the care of outpatients, convalescents and chronic cases. Discharge 
of implied moral obligation: Professional service attending, resident 
and nursing are to be determined on the basis of merit and no negli- 
gence, discourtesy or discrimination arc to be tolerated. High t\p c 
of 'performance: The important feature which differentiates the treat- 
ment in the hospital from that in the patient's home is the opportunity 
it offers for organized and supervised teamwork, for critical analysis of 
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the performance and for the advancement of the standards of medical 
education and practice in the community. This assurance to the 
community that the practice of medicine in the hospital is of the 
highest type attainable and that it sets the pace and promotes the best 
type of general practice in the community constitutes the civic respons- 
ibility of the hospital, which is of equal importance with that of the 
actual care of the sick within the hospital. Broader hospital oppor- 
tunities for physicians: The physicians of the country must be sup- 
plied with opportunities for periodic contact with the best hospital 
practice. This is not an argument for “open” hospitals but for better 
utilization of the facilities of “closed” ones. The responsibility for 
training interns is mentioned. Delimitation of responsibility for nurse 
training: The obligation here is met by providing the best possible 
facilities for training, by inculcating a spirit of genuine service, and by 
making living and working conditions as satisfactory as possible. 
More interest should be taken in the training of “nurse attendants,” 
duties of which require less education and less training than for regis- 
tered nurses. Availability of hospital facts : The annual report should 
deal with the services rendered— it should show what the hospital has 
accomplished, not be merely a collection of medical statistics. It 
should be directed to the laity. Need of morbidity statistics. The 
vast reservoir of hospital statistics is not used to the best advantage of 
the community. A central bureau in large cities is advocated, with 
statistical service available to member hospitals. The units should be 
strictly comparable. Provisions for institutional convalescence and 
for the reclamation of the “chronics:” The importance of convales- 
cent care is stressed and provision should be made to have it institutional 
in many cases. The chronic cases are inadequately cared for at pres- 
ent. There is a need for institutions for the chronically but not hope- 
lessly ill who so often could be salvaged but who are likely to become 
victims of charlatans and cults. Provision for contagious disease iso- 
lation: Isolation units are required to meet emergencies in contagious 
diseases. Participation in health promotion: Periodic medical exam- 
inations and other health measures should be promoted. 

Inherited Immunity in Tuberculosis.— Carter (Am. Rev. Txiberc., 
1926, 13, 373) states that in a comparison and study of some 5000 
white patients at Catawba and Blue Ridge Sanatoria and 1700 colored 
patients treated under the same conditions at Piedmont Sanatorium 
results obtained in the whites are persistently better than the results 
shown for the colored. The mulatto negro also shows better results 
than those in the negro, but not as good as those in the white. The 
average age of persons treated is greatest in the white and least in the 
black. The mulatto occupies the middle ground. Iri the average age 
at death the results are like the former, highest in the white and lowest 
in the black race. The greatest incidence of tuberculosis occurs under 
thirty years of age in the black, next in the mulatto and least in the 
W'hite. Over thirty the order is reversed. Environment may account 
for the difference between the black and white races, but this cannot 
he said of the mulatto and black. The conclusions drawn are that thi s 
better resistance, in the instances of the whites and mulattoes, is due 
to an inherited immunity from an ancestry that has accumulated that 
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immunity through contact with tuberculosis. The white races trans- 
lttmg to the mulatto a part of stronger immunity accumulated 
f rough longer contact, this transmitted immunity plus that acquired 
Jjf Jf e ™ ulat t° gives him a better resistance to tuberculosis than the 
black whose immunity has been accumulated entirely by him since 
being m contact with civilisation and almost entirely in the fast seventy- 
five years since freedom has thrown him in contact with crowded centers 
of population. 
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The Effect of Industrial Waste Gases on Plants. — Rodney H. True 
(from the Department of'Botany, University of Pennsylvania). The 
development of industries in agricultural or forested areas sometimes 
gives rise to important problems in plant physiology and pathology. 
Several classes of industrial wastes have been found to be harmful to 
plant and animal life. Smelters sometimes give off mineral dusts that 
go into solution after they have settled on vegetation and cause injury 
fo the plants and to animals grazing on them. Lead has been connected 
with one such case. The non-toxic dust from cement factories has 
been known to accumulate on the leaves of fruit trees and probably 
of other plants also to such an extent as to reduce the light supply to 
the chlorophyll-containing tissue and in some cases to block the stomata 
more or less completely. 

Add mists, in which sulphurous and sulphuric acids are borne in 
solution in water particles may be driven by air currents to considerable 
distances and when repeated often enough cause harm to plants. Such 
mists 'are sometimes irritating to the throat and cause an impulse to 
cough. Gases are sometimes given off in sufficient quantity to cause 
injury to plants. S0 2 is most frequently met with. This gas can be 
smelled in a concentration of from 3 to 5 or more parts per million 
according to the training and, sensitiveness of the individual. This 
concentration is always potentially injurious to vegetation. If the 
“stream” of gas continues to lie across a given area for more than a 
brief period, or if repeated often enough injury is likely to occur. Ten 
parts per million give a marked odor of burning sulphur and is highly 
dangerous to plants. Plants vary widely in susceptibility to this gas 
in respect to Hie species in general, in respect to the stage of develop- 
ment and in respect to different parts of the plant. In most cases the 
older leaves are more sensitive to SOj than buds and younger leaves. 
Illuminating gas is also injurious to most plants; CO may easily reach 
harmful concentrations. Ethylene, sometimes used to enrich illuminat- 
ing gas, produces striking results in some plants at great dilution. Buds 
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of carnation flowers will not open in an atmosphere containing 1 part 
per million and flowers already open will “go to sleep” after 12 hours 
of exposure. Sweet pea seedlings, grown in complete darkness, undergo 
strange distortions in 1 part per 10 million parts of air. Castor oil 
plants change the position in which the leaves are held in a like dilution. 
Ethylene tends to cause the disappearance of chlorophyll from green 
structures and has been used to hasten the development of yellow color 
in green lemons. It has also been found to cause celery to bleach rapidly 
when 1 to 10 parts are used in 10,000 parts of air. 


The Relationship of Basal Metabolism to the Output of the Normal 
Urinary Pigment. — D. L. Drabkin (from the Department of Physio- 
logical Chemistry, School of Medicine, University of Pennsylvania). 
The experimental results of a comprehensive study of the normal urin- 
ary pigment, “uroehrome” (J. Biol. Chcm., 1926, 40, 6S), have led the 
writer to conclude that the quantity of pigment output is essentially 
independent of the diet and directly proportional to the basal metab- 
olism (as calculated from the surface area in the normal rat, dog and 
man). The ability to markedly increase the output of pigment, by 
increasing the rate of basal metabolism with such agents as thyroxin 
suggested the desirability of supplementing the experimental evidence 
by a study of pathologic individuals, especially those with diseases 
characterized by abnormal heat production (Graves 9 disease, fevers, 
and so forth). In order to interpret clinical data correctly it was essen- 
tial to have some idea of the quantity of pigment eliminated by normal 
subjects. The fact that the pigment output was directly proportional 
to the surface area in many normal subjects of widely varying sizes 
(including three different species) was brought out by plotting the 
output of pigment against the surface area. This chart was utilized 
for deriving the normal pigment value of the particular individual under 
observation. A new series of cases, including 10 patients with Graves 9 
disease, 1 with leukemia and 3 with lobar pneumonia, has been inten- 
sively studied, under controlled conditions. The pigment output was 
determined colorimetrically upon twenty-four-hour urine specimens 
(the reliability of collections being cheeked up by creatinine determina- 
tions). The determinations in all instances w r ere upon consecutive 
days, in some cases over hospitalization periods two to three months 
long. In the Graves 9 disease and leukemia cases, metabolism deter- 
minations were made from time to time so as to permit a comparison 
of changes in output of pigment and metabolic rate. 

In the exophthalmic goiter patients a distinct parallelism of the per 
cent increase in urinary pigment output and in basal metabolic rate 
w r as found. In a case which proved resistant to therapy both pigment 
output and basal metabolism persisted at levels far above normal. In 
another patient, where response to treatment was clinically apparent, 
and in w r hom the basal metabolism gradually fell towards normal, the 
pigment output also fell. In several individuals, after thyroidectomy, 
the urinary pigment fell to the normal or, indeed, somevdiat below r the 
calculated normal level. In the leukemia case, the relationship of 
pigment output and basal metabolism was similar to that observed in 
the thyroid patients. During the pyrexic stage of pneumonia the 
output of tlie urinary pigment w r as above normal, although the magni- ' 
tude of the increase was of a lower order than in severe exophthalmic 
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goiter. In pneumonia urines extraneous pigments, such as urobilin 
and hematoporphynn were found to be excreted in appreciable and 
varying quantities so that they had to be removed in order to obtain a 
correct value for the normal urinary pigment output 
The data obtained from these carefully controlled clinical cases have 
fortified the conclusions, which the writer has readied upon the basis 
of his experimental studies. The output of the normal pigment of the 
urine is. probably proportional to the intensity of the endogenous 
metabolism. 


The clinical cases were supplied through the cooperation of Dr. Nellis 
B. Poster and his staff at the New York Hospital, Cornell University 
Medical School. 


Anatomic Changes in the Kidneys of Rabbits following Adminis- 
tration of Novasurol and Salyrgan.— S. P. Reimann and F. Winkel- 
mann (from the Research Institute of the Lankenau Hospital, Phila- 
delphia). Novasurol, first used as an antiluetic measure, was found to 
possess marked diuretic properties. Certain disadvantages led to the 
production of salyrgan which contains approximately the same amount 
of mercury, 35 per cent, but is apparently less toxic. The chief mode 
of action of both is the production of a water and salt diuresis, probably 
by action on both the tissues and the kidneys. Since they contain 
mercury, they must be administered with caution; the field of usefulness 
is in cardiac edema with minor changes in the kidneys. Chemical 
studies can be found in the literature. Given to rabbits, the drugs 
produce a typical mercurial tubular nephritis with necrosis, disinte- 
gration and calcification in the tubules, especially the convoluted 
tubules and the ascending limbs of Henle’s loop. The changes begin 
on the second to third day. Rabbits were killed at daily intervals 
after administration of the drug. Some animals died from the effects 
of overdosage in eight to ten days. Only animals in which preliminary 
functional tests had shown normal kidneys were used. The dose 
administered was relatively three to four times that used clinically. 


Notice to Contributors. — Manuscripts intended for publication in tbe American 
Journal of the Medical ScrEXCEs, and correspondence, should be sent to the 
Editor, Dr. Edward B. Khumbhaah, Philadelphia General Hospital, 34th Strcot 
below Pino, Philadelphia, Pa. 

Articles are accepted for publication in the American Journal of the Medical 
Sciences exclusively. 

All manuscripts should be typewritten on one side of the paper only, and should l>c 
double spaced with liberal margins. Illustrations accompanying articles should .be 
nunjbered and have captions bearing corresponding numbers. For identification 
they should also have the author's name written on the margin. The recommen- 
dations of tho American Medical Association Stylo Book should be followed. It is 
important that references should be at the end of the article and should be complete, 
that is. author’s name, title of article, journal, year, volume (in Arabic numbers) 
and page (beginning and ending). 

Two hundred and fifty reprints arc furnished gratis; additional reprints may be 
had in multiples of 250 at the expense of the author. They should lie asKed for 
when the galley proofs arc returned. 

Contributions* in a foreign language, if found desirable for the Jorn.VAJ. v. ill he 
translated at its expense. 
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For years, we have supplied medicinal brewers’ yeast and concentrate 
to universities, colleges, experiment stations and the U. S. Public Health 
Service, for studies in nutrition and for clinical practice. 

Brewers' Yeast-Harris is a dry granular powder. It can be shipped or 
stored in all climates, at all seasons of the year. It keeps indefinitely , -in a 
dry place, at room temperature. 


The U. S. Public Health Service has recently announced the 
improvement and cures of 26 cases of pellagra in the Georgia 
State Sanitarium, with the addition of Brewers’ Yeast-Harris to 
the diet 


Dr.' Geo. R. Cowgill, Yale Univ., has shown 
improvement in appetite, when small amounts 
of Yeast Vitamine-Harris are fed. 

Yeast Vitamine-Harris Tablets are indicated- 
in convalescence or typical anorexia. 

Lactation is stimulated and milk secretion 
increased by feeding liberal amounts of 
Yeast Vitamine-Harris Tablets, according to 
report of Dr. Barnett Sure, Univ. of Ark. 


H. J. Gerstcnberger, Lakeside Hospital, 
Cleveland, Ohio, reported a series of cases 
of Herpetic Stomatitis and Herpes Labiolis, 
cured with addition of Yeast Vitamine- 
Harris Tablets to the regular diet. 

Goldbcrger and Tanner, U. S. P. II. Service, 
reported cures of black longue in dogs, when 
fed Brewers' Yeast-I Iarris (medicinal). 


The Connecticut Experiment Station and U. S. P. H. Sendee 
have shown the superiority of brewers' yeast over bakers yeast, 
as a source of Vitamine-B and as a cure for specific disease. 
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Caution ! 


T HE right gelatine, (Knox Sparkling Gelatine), dissolved and 
added to milk for the bottle baby, will make it easier for the 
baby to digest the milk and absorb full nourishment. It largely 
prevents colic, regurgitation, diarrhea and other baby ailments. 
It helps malnourished children. It has great value in diets for 
diabetes, tuberculosis, convalescing patients, surgical cases, etc. 

BUT— the wrong gelatine will curdle the milk! 

Any plain gelatine with an acid content — is the wrong gelatine. 
Any gelatine that is flavored, colored or sweetened, is the wrong 
gelatine. Any gelatine not produced under constant bacteriological 
control is the wrong gelatine! 

Knox is the approved gelatine because it is all pure, plain 
gelatine — every particle of it. It is neutral — no acidity! No 
flavoring. No coloring. No sweetening. All fine bone gelatine 
— the type of gelatine used and commended as a milk modifier 
by such eminent medical authorities as Jacobi, Ilerter, Alex- 
ander , Rulirdh and Friedenwald. 

' Some physicians, not realizing the difference in gelatines, occa- 
sionally forget to specify Knox Gelatine in making their prescrip- 
tions. The result is that mothers, in some cases, are buying brands 
unsuitable for dietary purposes. As a protection, therefore, we 
have requested the Government to raise the standards on gelatine. 
Pending Government action, may we suggest that you specify 
Knox when you prescribe gelatine? 

We have the findings of recognized authorities to prove the 
importance of Knox Gelatine to you in your practice. We have 
the experience of active physicians. We have valuable laboratory 
reports, not only discussing gelatine as a milk modifier, but outlining 
its importance in various kinds of diets. May we send you these 
reports? 

METHOD OF COMBINING GELATINE WITH MILK: 

Add one teaspoonful of Knox Sparkling Gelatine — which should first be soaked about 
ten minutes in a little cold milk and then dissolved over hot water or in hot milk — to 
the glass of milk. (In infant feeding formulas use 1 tablespoonful of gelatine, dis- 
solved as above, to the quart of milk.) 

KNOX GELATINE LABORATORIES 
450 Knox Ave., Johnstown, N. Y. 


Producers of 
. high grade Gelatine 
for 38 years. 


KNOX 

SPARKLING 

GELATINE 

"The Highest Quality for Health” 


Pioneers in conducting 
research into the dietetic 
value of gelatine. 
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ORGANOTHERAPY 

can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 

“ * * * every link in the manufacture of the glandular 

substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass.” — (“Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman’s address to the 
Endocrinological Society of the City of New York, 1922.) 

Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 
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thousands of case reports demonstrate 
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agree that the tendency to acidosis 
in Influenza and Pneumonia is very 
high. Meet this by prescribing 
Kalak Water in sufficient amounts 
to keep the urine always neutral. 
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LOESERS IN TRAVENOUS SOLUTIONS 

'JUBbu CERTIFIED — " -t 


“Glucose solution given intravenously is the best remedy for 
postoperative shock, dehydration, toxic absorption and even a 
generalized septic infection.” (Jr. of the Med, Soc. o/N.J., Feb., 1927.) 


Loeser’s Intravenous Solution 


Glucose 


A standardized, sterile, stable 50 % solution of glucose 
of neutral reaction, in 20 c. c. and 50 c. c. hermetically 
sealed ampoules. Free from preservatives. 


LOESER LABORATORY 

[NEW YORK INTRAVENOUS LABORATORY] 

New Location: 22 WEST 26th STREET NEW YORK, N. Y. 


Neurasthenia 


In the symptom-complex of 
lllll neurasthenia, usually the re- 
sult of prolonged mental strain or over- 
work, there is marked depression of 
the vital forces and nervous debility. 
In such conditions 
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petite and improving the digestion. 
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of chronic constipation that has failed to re- 
spond to other lines of treatment — and note 
the results! 

The remarkable welcome Agarol has received 
from physicians the country over, and the 
extent to which it has superseded ordinary 
laxative measures, tells in no uncertain way 
what their judgment has been — how trust- 
worthy they have found it. 
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leakage. 

No griping or pain; no 
nausea or gastric distur- 
bances; not habit forming. 



A GENEROUS TRIAL QUANTITY FREE UPON REQUEST 


WILLIAM R. WARNER & CO., INC. 

Manufacturing Pharmaceutists since 1856 
113-123 WEST 18th STREET 


NEW YORK CITY 





<iAn Invitation to c Physicia7is 

Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for those 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is made 
to physicians for regular medical examination or treatment. Special rates for treatment and 
medical attention are also granted dependent members of the physician’s family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
of the current “MEDICAL BULLETIN," and announcements of clinics, will be sent free upon 
request. 

The Battle Creek Sanitarium Room 221 Battle Creek, Michigan 
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Frequently relieves obstinate dropsy 
in Cardiorenal Disease, Nephroses, 
Cirrhosis of the Liver, Bands Disease, 
etc. Return of dropsy may be pre- 
vented by occasional administration. 


Dosage: t to z c.c. (often \ c.c. 
at start) intramuscularly 
or in tra vcnously every 
five days on the average. 

Supplied in 1.2 c.c u ampules , 
boxes of j. 


Pamphlet on Request 


117 HUDSON STREET 

e^Ofetv Qjork, OZQJ. 
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U.S.A. 


“The purest lactose 
obtainable was used 

(C12H22O11.H2O, Pfanstiehl)” 

T HIS quotation strikingly indicates the absolute 
dependence placed in our products by the 
medical profession. It is taken from Dr. Howard 
D. Haskins' article ( American Journal of the Medi- 
cal Sciences, August, 1926) which presents the full 
technic, calculation, reagents, etc., required for the 
author’s modification of' the Shaffer -Hartman 
method of lactose estimation in milk and urine. 

Dr. Haskins presents in the article a new and com- 
plete table which gives a direct reading of the per- 
centage of sugar corresponding to the cubic centi- 
meter of the special sodium thiosulphate solution 
used for titration. He shows that lactose of milk or 
urine can be estimated easily and accurately with 
the same reagents and technic as for the estima- 
tion of glucose in blood and urine. 

SPECIAL CHEMICALS COMPANY 

Waukegan, Illinois 



KNOWN BY PHYSICIANS 
USED THE WORLD OVER 
LIKED BY THOSE WHO USE IT 


CELESTINS 

VICHY 

THE NATURAL ALKALINE MINERAL WATER 
FROM THE WORLO FAMOUS SPRING 
THE PROPERTY OF THE FRENCH REPUBLIC 
BOTTLED UNDER SUPERVISION OF THE STATE 
USED IN MANY INSTITUTIONS AND HOSPITALS 


SOLO BY DRUGGISTS 

AVAILABLE AT HOTELS, CLUBS AND RESTAURANTS 




Disintegration in 15 Seconds 


i 

Pyramidon 

Repeated tests have shown that The Dependable 
Original PYRAMIDON tablet disintegrates in 
15 seconds. Such rapid disintegration explains, in 
part, the prompt efficacy of Pyramidon. 

Indications: Headache, neuralgia, dysmenorrhea, 
myalgia, and the pains and aches of colds, etc. 

For prompt analgesic results specify The Depend- 
able Original PYRAMIDON. 



McKesson 

METABOLOR 

Recording 


Makes metabolism tests as easy 
and as accurate as a blood count 

Ask far Details 

TOLEDO TECHNICAL APPLIANCE CO. 
Toledo, Ohio 


In Sickness — or hi Health 

Horlick’s the. Original 

Malted Milk 


J HO?E?Jfs 


Delicious— 
[Nourishing— 
Easily Digested 

For more than n 
third of A century, 
Horlick’s Malted Milk 
bos been the standard 
of purity and food 
value among 
physicians, 
nurses and 
dietitians. 

Write Tor free samples 
and literature. 

Avoid Imitation t t. Prescribe the Orlilnal 

Hor/ick's Malted Milk Corporation 

RACINE. WISCONSIN 
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Cardiac Irregularities 

SHOWN BY 

The “Hindle” Electrocardiograph 



AUB BATE 32 VENT BATE 40 P R INI 0.2 0 1 5 INT O.lfjn T INT 0.£B 
RKHMU Irreg. RESISTANCE 1300 POSTURE ReOUdb. THtRAPT 

lead i Broadening base, notched QRS. Jieg.T. Vont.pren.oontr. 

lead 2 Premature contraotions (left vent.). negative I. 

lead 3 Premature contractions (left vent.). Diphaslo QR5 

graphic interpretation Coaplets Heart Bloolt. left Ventrioular 
preponderance . 

clinical concuisions ifj-ooardial S egtneration. Arterial Hyper- 
tension.^ I 

"Cases of structural heart disease are few in which an Electrocardiogram is superfluous— 
“—electrocardiography is the last court of appeal, and its judgment is practically spcaKu „ 
infallible — Sir Thomas Lewis — "Clinical Electrocardiographs 

The "Hindle" Electrocardiograph with over 460 installations is the STANDARD of this country. 


MttcKcnxie- 

Lcwis 

Polygraphs 


INSTRUMENT C Pwc «=— 

FIOXEER MANUFACTURERS OF ELECTRO CAR DIO GRAPHS I 

SaJ« Office, Grand Central Terminal, Ne* York City 

Address Inquiries to Sales Office ! 
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The emulsification o( mineral 
oil increases IHe efficiency as an 
intestinal lubricant— mixes in- 
timately with intestinal content, 
and the tendency to leakage is 
lessened. 


Pleasant to tab 



Why the <_ Agar ? 

Agar agar as used in Petrolagar is there not for 
bulk but as an emulsifying agent . 

We find that it is; superior to other emulsify- 
ing agents- for an intestinal lubricant because it 
passes through, the stomach without change 
or assimilation. 

It does not ferment. 

The particles of agar act as little sponges, to carry 
the split-up oil globules to their intimate mix- 
ture with the feces. 

You can verify this by an examination of die stool. 

The palatability of Petrolagar is an important 
point in its favor. 

It does not look like oil nor taste like oil. It has 
a creamy, pleasant taste, which is not objection- 
able to even the “fussy” patient 


Write for clinical trial specimens of 
Pecrolagar and copy of interesting 
treatise on constipation entitled 
“Habit Time” 


Deshell Laboratories, Inc 


S36 Lake Shore Drive 
CHICAGO 
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A NEW CLASSIC^ p ho ebe r y ' 

GOITER 

AND OTHER DISEASES OF 
THE THYROID GLAND 

By ARNOLD S. JACKSON, M.D. 

MADISON, Wisconsin 


QUARTO, CLOTH, 415 PAGES, 175 ILLUSTRATIONS 


$10.00 net 


According to the Canadian Journal of Medicine and Surgery: “This volume contains one of the most com- 
plete expositions of the many aspects of goiter that can be found in the •literature.” The Wisconsin Medical 


Journal ssys :. “This book is a splendid condse presentation of the subject. Illustrations arc plentiful and' to 
the point." Northwest SMedicinc admits that “No book has yet come to our notice that so dearly, so simply 
and so completely describes and discriminates so precisely between the various types of goiter/’ 

So confident are the publishers that all who sec the book will concur in the above statements that they will 
be glad to send it on approval for five days to anyone filling in the blank below. 

new Monographs 

SURGERY OF NEOPLASTIC DISEASES BY ELECTROTHERMIC METHODS 

By GEORGE A. WYETH, m.d., N ew York. With Foreword by Howard A. Kelly, m.d., Baltimore. 

8vo, Cloth, 314 Pages, 137 Illustrations $7.50 net 

LOCAL ANESTHESIA IN OTOLARYNGOLOGY AND RHINOLOGY 

thp Assistant Surgeon in Otology, New York Eye and Ear Infirmary. With Supplement on 

OP LOCAL ANESTHETICS, containing the complete Reports of the various Committees of the- 
nan Medical Association. Edited by Emu. Maver, m.d., with Preface by Room A. Hatcher, m.d. 

vo. Cloth, 217 Pages, 21 Illustrations, and a Folded Table in pocket of binding , . . #5.00 net 

JpOLIOSIS. ROTARY LATERAL CURVATURE OF THE SPINE 

y MUEL KLEINBERG, m.d., Assistant Surgeon, N. Y. Hospital for Ruptured and Crippled. 

8vo, Cloth, 327 Pages, 140 Ulustrarions $6.00 net 

PNEUMOCONIOSIS [SILICOSIS]. A Roentgenological Study with Notes on Pathology. 

oy HENRY K. PANCOAST, m.d.. Prof, of Roentgenology, and EUGENE P. PENDERGRASS, m.d., Associate in Rocntgen- 
oogy, nlvetsity of Pennsylvania. 8vo, Cloth, 202 Pages, with 23 Ulustrarions. . $4.0 o net 

PAUL B - HOEBER - EE -PUBLISHERS - 76 FIFTH AVE -N - Y- 

Publishers ofThc American Journal of Roentgenology & Radium Therapy, The American Journal of Surgery, Annals of Medical History , etc. 

ORDER BLANK 

DAT Tt n * ' 


PAUL B. HOEBER, Inc., Publishers 
76 Fifth Avenue, New York City 

Please send me on approval for 5 days Jackson’s GOITER 


$10.00 net 


Our complete catalogue will be sent to you upon request 


Practical Helps for the Physician 


Pernicious Anemia 

By FRANK A. EVAN'S, M.D., Pittsburgh, Pa. 

A clear clinical picture presenting the most modern knowledge of this baffling disease 
A book written essentially for the practicing physician. 

Cloth bound Price, $2.50 Bibliography 


Insulin : Its Use in the Treatment of Diabetes 

By W. R. CAMPBELL and J. J. R. MC LEOD, University of Toronto 

A concise, authentic monograph on insulin by men associated with its development. Chapters 
on diagnosis, diet, general rules for diabetics and a chapter on food recipes. Indispensable for 
the physician. 

Illustrated Price, $4.00 Index Bibliography 


Light and Health 

By M. LUCKIESH and A. J. PACINI 

A complete picture of the effects of light, natural and artificial, on human health and person- 
ality. Founded on well established data and written in simple, understandable terms. 
Illustrated Price, $5.00 Indexed 

Immunity in Natural Infectious Diseases 

By F. d’HERELLE, Formerly of the Pasteur Institute, Paris 

The author, who startled medical science by his announcement of discovery of the bacterio- 
phage, bases his studies upon natural infections rather than upon infections produced artificially 
by inoculation. A book likely to give the reader a new concept of immunity. 

Cloth bound Price, $5.00 6x9 

Immunity in Syphilis 

By ALAN M. CHESNEY, M.D., Johns Hopkins Hospital 

A new and convenient compilation of existing data on immunity in syphilis. Arranged with 
the needs of the general physician in mind. 

‘ Cloth bound Price, $2.50 Index 


Serum Diagnosis of Syphilis by Precipitation 

By R. L. KAHN, Immunologist, Michigan Board of Health 

Complete information regarding the new Kahn test for syphilis which is rapidly growing in 
favor. Detailed procedure and data which enables the physician to make the test and interpret 
results himself. The one complete work on this subject. 

Illustrated Price, $3.00 237 pages Bibliography 


Outlines of Common Skin Diseases 

By T. CASPAR GILCHRIST, M.D. 

Clinical Professor of Dermatology, Johns Hopkins Medical School 


A little manual on the commoner forms of skin diseases met with in general practice. Arranged 
for ready reference with descriptions of diseases, classifications and hints on treatment. 

Cloth bound Pocket Size Price, $1.50 Illustrated 


Send for Descriptive Indexed Catalog 


THE WILLIAMS AND WILKINS COMPANY 

Publishers of Scientific Books and P eriodicals 

BALTIMORE, U. S. A. 
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The Analysis which Physicians Demand 

before they can prescribe, is printed on each box of 


IISTEK 


Dietetic 


FLOUR 


The analysis and composition of LISTERS prepared casein DIETETIC FLOUR never vary 
always the same proportions of carefully blended alimentary caseins, combined with the proper 

STRICTLY^tARCH-FREE FOODS, which are adaptable to either a carbohydrate-free 
or a carbohydrate-restricted diet are easily made in the hospital or home by following simple 

recipes which arc furnished. 

AVERAGE ANALYSIS OF LISTERS FLOUR 

PER CENT per cent 

Moisture 10.9 Protein 69.9 

Ash 5.3 Starch 0.0 

Fat 0.7 Sugar 0.0 

Leavening, Fibre, Etc. 13.0 


Large carton FLOUR {30 boxes), $4-85- 


-Small carton FLOUR {15 boxes), $2.75 


We will send you the names of the nearest LISTER DEPOTS or you may order direct. 

LISTER BROS., INC., 405 Lexington Ave., New York, N. Y. 


The Distinctive Properties of 

Lipiodol (Lafay) 



Ud ctnUmklr* Cuba content i 



0 Jt*o. 54 tflODC PVH 


I ¥ L. LA PAY, PhdfTnocicn 
Ra® ie Provence, 69 — PARIS <IX«> 
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Agent 
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The reports of Its use, 
bibliography and literature 
will be mailed on request 


Remarkable opacity by 
virtue of its high iodine 
• content. 

Perfect tolerability for the 
purpose of radiological 
examination without 
pain or inconvenience. 

Introduced in radiology by Sicard and 
Forestier in 1922 Lipiodol (Lafay) has 
come into extensive and prominent use 
at hundreds of Hospitals in the United 
States during the past year. 
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TUBERCULOSIS 

Bacteriology, Pathology and Laboratory Diagnosis 

With Sections on Immunology, Epidemiology, Prophylaxis and 

Experimental Therapy 


By EDWARD R. BALDWIN, M.D. 

Director of the Trudeau Foundation 

S. A. PETROFF, PH.D. and LEROY U. GARDNER, M.D. 

Bacteriologist and Director of Trudeau Sana- Pathologist and Director of Saranac Laboratory 
torium Research and Clinical Laboratory for the Study of Tuberculosis 


Octavo, 342 pages, with S2 engravings and 4 colored plates. Cloth, $4.50, net 

T HIS volume describes the results of the authors’ own study and experience. Most of the 
technical methods described have been fully tried both in the Saranac and the Trudeau 
Sanatorium Laboratories, _ which are jointly operated by the Trudeau Foundation as teaching 
and research institutions in addition to their functions as clinical laboratories. New methods, 
many original with the authors, are given in detail. 

The growth of sanatoria for the care of tuberculosis and the extensive laboratory work 
demanded by the refinements of diagnosis and experimental work seem to call for a special 
manual to serve the particular needs of laboratory investigators and technicians in such insti- 
tutions and of teachers and students of the disease. This avoids the necessity of searching 
numerous manuals of bacteriology for the selection of the most approved methods for tech- 
nicians. Everything is given here between one set of covers. 

Chapters on experimental pathology, predisposition, infection, immunology’, epidemiology, 
prophylaxis and experimental therapy have been included because of the need felt for a students’ 
text-book. A special chapter is devoted to tuberculin, with a list of the different forms of this 
agent. The illustrations are almost entirely original. 


INTESTINAL TUBERCULOSIS 

Its Importance, Diagnosis and Treatment 

By LAWRASON BROWN. M.D., and HOMER 
L. SAMPSON 

The Trudeau Sanatorium, Saranac Lake, 
New York 

Octavo, S04 pages, with US engravings 
Cloth, 54 .OO, net 

This volume is well-nigh a necessity to every 
Tuberculosis worker and every Roengenologist. 
To every practitioner it will bring new light, 
and help, on a condition of vital importance. 
A new method is described, in fact a revolu- 
tionary change in the diagnosis of intestinal 
tuberculosis. Unquestionably, this is one of 
the best clinical contributions that so far has 
come from this world-famous tuberculosis 
center. 


In Preparation 

DIAGNOSIS OF PULMONARY 
TUBERCULOSIS 

By LAWRASON BROWN, M.D., FRED IL 
HEISE, M.D., S. A. PETROFF. Pn.D., 
and HOMER L. SAMPSON 

TREATMENT and PROGNOSIS of 
PULMONARY TUBERCULOSIS 

By LAWRASON BROWN. M.D.. FRED II. 
HEISE, M.D.. S. A. PETROFF, Pn.D., 
and HOMER L. SAMPSON 

ARTIFICIAL PNEUMOTHORAX 

By Physicians of Saranac Lake 

Edited by E. N. PACKARD, M.D.. 

S. F. BLANCHET, M.D., and 
J. N. HAYES. M.D. 


S. Washington Square 


LEA &? FEBIGER 


Philadelphia, Pa. 


Diseases of the 
DIGESTIVE ORGANS 


CHARLES D. AARON, M.D., F.A.C.P. 

Professor of Gastro-entcroiogy, Detroit College of Medicine and Surgery, and in the 
Post-graduate School; Consulting Gastro-enterologist, Harper Hospital 

New (4th) Edition. Octavo, 927 pages , with 174 engravings, 70 Roentgenograms 
and IS colored plates. Cloth, $11.00, net 


J UST off press, this new edition is the latest and most up-to-date 
Gastro-enterology obtainable. All that is known of the diges- 
tive organs is incorporated. Diagnosis and treatment are stressed 
throughout. 

It is the only work that considers the entire digestive tract. • 
Beginning with the mouth it takes up in succession the pharynx, 
esophagus, stomach, liver, gall-bladder, bile ducts, pancreas, small 
intestine, vermiform appendix, cecum, colon, sigmoid flexure, rec- 
tum and anus. Every disease of each of these organs is dealt with. 
Every means of diagnosis and of treatment available to the 
physician today, is included. 

All the many new methods of investigation, physical and chem- 
ical, microscopical and clinical are given and throughout the 
laboratory and clinical findings are closely correlated. Dietetics, 
the various test-diets; the use of the duodenal and stomach tubes; 
roentgenography, including cholecystography; hydrotherapy, the 
esophagoscope, etc., all these are thoroughly dealt with. 

Much new material has been added and, all in all, it is a book 
that will give thorough satisfaction. Indeed, the various chapters 
are the equivalent of monographs upon the subjects of which 
they treat. 


Washington Square 


Lea & Febiger 


Philadelphia 
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Quality 


The fine detail so necessary in an x-ray 
negative, if it is to meet the exacting re- 
quirements of diagnosis, is dependent on 
three major factors: 

Speed 

Contrast 

Freedom from fog 

No one of these is sufficient. Contrast 
without speed would make useless modern 
exposure technics. Speed with fog would 
mean veiled plates whose details' were 
obscured; and speed without contrast 
would sacrifice the story telling details. 

Eastman Du'pli-'Tized X-ray Film, 
o uper- Speed has speed, contrast and free- 
dom from fog. And it has them uniformly. 


Eastman Kodak Company 


Medical Division 


Rochester, N. Y. 
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b-d products 

c Made For bhe Profession 

A NEW B-D PRODUCT— 

ERUSTO — The Needle That Never Rusts 



Our Research Department lias investigated many so-called rustless metals 
during the past six years with a view of developing a satisfactory rust proof 
hvjjodermic needle for the profession. No expense has been spared in this 
search. 

Our recent experiments with a special steel alloy made under the Firth- 
Brcariy patents have proven satisfactory ns to strength, temper, rust resisting 
and other qualities that tend to make a good needle. 

ERUSTO Needles arc made in the same Factory under the same rigid 
methods, inspections and tests as the well known Yale Quality Needle. They 
are made in every size and style for which there is an appreciable demand. 

Please send me Price List and Free Sample ERUSTO Needle. (Please give 
your Dealer’s name.) 

Becton, Dickinson & Co. 

RUTHERFORD, N. J. 

Makers of Genuine Lvcr Syringes, Yale Quality Needles, B-D Thermometers, 
Att Bandages, Aseplo Syringes; Sphygmomanometers and Spinal Manometers 


So. }IJ 
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Pollen Antigens -yy^rk 

HAY FEVER 


Extensive clinical experience of physicians in all 
sections of the United States has demonstrated during 
the past thirteen years that hay-fever can be pre- 
vented or alleviated with Pollen Antigens ( Ledcrlc ). 


Pollen Antigens (Ledcrlc) have been prepared during the past 
thirteen years by the method devised and originated in the 
Lcdorle Antitoxin Laboratories. This method has been shown 
to provide the maximum antigenic quaiitics of the pollens and 
to insure uniform stability of the extract. 

Pollen Antigens ( Ledcrlc ) since their introduction to the medical 
profession in 1914, have been standardized by the complement- 
fixation method which accurately determines the amount of 
antigcnically active pollen protein in the extract and thus insures 
accurate dosage. 

The scheme of dosage of Pollen Antigens ( Ledcrlc ) with 
terminal doses of 3,000 pollen units meets the requirements of 
the intensive form of hay-fever treatment recommended by 
Brown, Berntos, Kahn, Gkothaus, and others. 


¥ 




Materia! for Diagnostic Skin Tests will be 
furnished physicians tcilho-.il charge. 
^It'.ustrctcd booklet trill: complete informa- 
tion for the diagnosis and treatment of 
hay -fever sent or. request. 



LEDERLE ANTITOXIN LABORATORIES 

bil FIFTH AVENUE NEV.' YORK CITY 














Does ingestion of yeast 
induce a leucocytosis? 


Two important studies 
show effect of yeast 
on immunity factors 

T HAT a decided leucocytosis follows 
the ingestion of fresh yeast has long 
been suspected by students of yeast ther- 
apy. In order to bring to bear upon this 
question the light of impartial scientific 
research two series of experiments have 
now been completed. 

The first of these two series of experi- 
ments was carried out in the depart- 
ment of physiological chemistry of one 
of the leading medical colleges in the 
East. Rabbits were used as subjects in 
these experiments. After a suitable con- 
trol period, each of six rabbits was given 
a daily dosage of );> to 2 cakes of fresh 
yeast in addition to its regular portion 
of oats and cabbage. After about two 
weeks the yeast feeding was discontinued 
and the rabbits were observed for an- 
other two weeks. 

To quote from the investigators' re- 
port of this experiment, yeast, in the 
above quantities". . . . invariably causes 
a ri<c in the leucocyte count which 
seems to be somewhat in proportion to 
the amount of veast ingested . . . The 
liyperleucocytosis observed is purely ab- 
solute. there being no change in the per- 
centage composition of the various types 
of white celts in a differential count." 


The second series of experiments, using 
human subjects, was performed in a well- 
known middle western medical school, 
by two nationally-known investigators* 

Reporting on theirjfindings, these two\ 
eminent scientists . conclude that in 
most cases the ingestion 'of 3 cakes of } 
yeast daily causes a marked increase in 
the leucocyte count in apparently nor- 
mal persons.” 

The medical profession haslong known, 
of course, of the beneficial results ob- 
tained by means’of the ingestion of fresh 
yeast in affections of the skin such as 
furunculosis and acnc.'Experiments such 
as the above arc helpful merely in’east- 
ing further light upon the manner of its 
action. 

Not only in skin disorders, but also in 
cases of constipation and indigestion and 
in so-called “run down” conditions, 
fresh yeast is being prescribed by medi- 
cal men with highly favorable results. 
"Just yeast, eaten regularly,” has today 
become an important formula in the 
treatment of these common but often 
dangerous conditions. 

The usual dosage of Fleischmann’s 
Yeast is three cakes daily, one before 
each meal. For constipation it is most 
effective when taken suspended in hot 
(not scalding) water. 

A copy of our latest booklet on yeast, 
for physicians, will be gladly sent on 
your request. Address The Fieischmann 
Company, Dept. 336, 701 Washington 
St., New York, N. Y. 










Chrtnlc «meblc colitis 




Tuberculous colitis 



Chronic ctctrrhtl colitis Chronic membfinoui colitis • Chronic badlliry colitis 


CHRONIC COLITIS 


chief interest in life is hunting for a new cathartic. These cathar- 
tic agents increase the alimentary rate and thus decrease the 
absorptive time. Malnutrition results, likewise autointoxication. 
Cathartic users are all candidates for the invalid’s chair. Nature 
cries for intestinal rest and the only rational and yet simple 
method elaborated up to this time to meet this need is lubri- 
cation therapy. 

Constipation in colitis implies that the peristalticreflex is absent due 
to the desensitization of the nerve plexi of the intestine by stasis 
and resulting toxemia. Andyetmanypeoplelivein a fool’s paradise 
because, having a movement every day, they think their alimentary 
hygiene complete. But all they pass is the overflow of an impacted 
colon. A lubricant is the only harmless therapeutic agent which 
can remove the cause of such a state of intestinal abnormalcy 
without upsetting Nature’s physiological colonic balance. 

The viscosity of Nujol at body temperature has the highest 
scientific endorsement. Nujol is the last word in chemical 
purity and occupies first place in lubrication therapy. 


REG. U.S^^PAT. OFF. 


For Lubrication Therapy 

Made by NUJOL LABORATORIES, STANDARD OIL CO. (New Jersey) 
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I Tycos Spirometer 



While every surgeon is indirectly interested in the vital capacity of his patient, it 
is t>f especial importance to the Thoracic surgeon. Valuable information relative 
to the establishment of open drainage; the prognosis of an empyema; the advis- 
ability of other thoracic operations, etc., may be secured. 

The Tycos Spirometer is a new piston-type instrument of great accuracy and porta- 
bility which makes a vital capacity measurement possible on every patient. Rate 
of expiration is controlled within narrow limits; giving an exact volume reading. 

This instrument is on display at your dealers. Step in and try it out. 

Write us for interesting booklet giving tables of normals. Also literature on the 
new Frost Functional Heart Test. 


Medical Department 

Taylor Instrument Companies 

ROCHESTER, N. Y., U. S. A. 

J | Canadian Plant Manufacturing Distributors in Great Britain 

fi Tjeos Building, Toronto Short & Mason, Ltd., London 

{ J 
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The Mineral Elements of Seaweed and Sea W ater 
with Cod Liver Oil of verified vitamin potency 

This is 

MARINOL 

In Marinol 40% Cod Liver Oil of verified vitamin potency 
is blended with the complex of mineral constituents — sodium, 
calcium, magnesium, chlorine, bromine, lithium, with the 
naturally associated iodine and iron in exceedingly minute 
proportions, as they are contained in food, unrefined, unde- 
natured. 

Fairchild Bros. & Foster 
New York 


LITERATURE REVIEWS 

1. The Choleretic Action of Tolysin. 

2. Tolysin in Acute Rheumatic Fever. 

3. The Analgesic Action of Tolysin. 

4. Tolysin vs. Colds and Infectious 
Fevers. The Dosage of Tolysin. 

5. Tolysin in Gout. 

These are available on request 

THE CALCO CHEMICAL COMPANY 

Bound Brook, New Jersey 
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Authorities agTce that the chemothera- 
peutic index of a drug is the best indi- 
cation of its worth. 

Specialists in the treatment of syphilis 
who have carefully investigated the 
comparative chemotherapeutic index 

of D.R.L ARSPHENAMINE, 
NEOARSPHENAMINE and 
POTASSIUM BISMUTH TAR- 
TRATE, use no other brands than 
these. 


The undertreatment of syphilis leads 
to dire results. 

There would be fewer cases of tabes 
dorsalis and neurosyphilis if the best 
arsphenamines and the best bismuth 
were used at the inception of the dis- 
ease and continued for the necessary 
length of time. 

Why imperil the later years of your 
patients’ lives by using inferior drugs. 


. . ,yU - ' ** : f V* 










Before injection blood con turned 10M million trympano* 
totnes per one cubio centimeter. After intravenous in- 
jection of 6 rasa, of neoarephenamine per kite am of 
body weight only a few remained in the field. 


For Safely and Protection Insist upon D.R.L. 

The DERMATOLOGICAL RESEARCH LABORATORIES 

1720 Lombard Street 

Philadelphia, Pa. 
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HAY FEVER 

Its cause, prevention and relief 


I T is estimated that more than i.ooo.coo persons in the United States 
suffer annually from hay fever. Most cases of hay fever may he 
traced to pollen from the following sources: 

Timothy: the cause of spring hay fever in the East. 

Spring Vernal Crass and June Crass: the causes of 
spr mg hay fever m the Middle West. 

Ragweed: the common cause of Autumn hay fever in 
the Middle West and East. 

Whether bacteria or incompletely eliminated toxins arc the cause of 
hyp.rvensitivcncss to pollen proteins is as yet not fully determined. 
J ‘>!!cn is generally conceded to be the exciting cause of seasonal eases. 

Mtstol, applied with a Mistoi Dropper in the nose, is extensively pre- 
|v.r/ red by nose and throat specialists to prevent the recurring attacks of 
hay fever and also to aid in the relief of acute paroxysms resulting from 
this ailment. Being an oily preparation, Mistoi diffuses and spreads itself 
in a thin film over ail parts of the mucous membranes of the nose and 
throat. It clings tenaciously to mucous membranes and is not easily 
warned away by the natural secretions. Thus it affords relief in all in- 
n oaeJ and irritated conditions and assists in warding off infection. 

Sold in original sealed cartons containing a two-ounce 
bottle and Mistoi Dropper. 

istol 

Rtc.u5.PAT.crr. 

M.mV l, y S'UJOL LAOORATORIES, STANDARD OIL CO. (New Jersey) 
O me? "SOCO ( N. J.)"_ flerrws 







vial should be in every 
physician’s emergency bag 

Insulin Squibb 

/ 

I NSULIN is the active anti-diabetic principle of 
the Pancreas, and is the one and only anti-di- 
abetic specific. 

INSULIN Squibb, in common with other brands 
of Insulin, sold under whatever name in the United 
States, must conform to the standards and require- 
ments established by the Insulin Committee of the 
University of Toronto. 

■ INSULIN Squibb is accurately and uniformly 
potent, highly stable, and particularly free from 
pigmentary impurities. Moreover, Insulin Squibb 
has a very low content of nitrogen per unit, and a 
noteworthy freedom from reaction-producing 
proteins. 

Insulin Squibb is supplied in 5- and 10-cc. 
vials of the following strengths : — 
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5-cc. 10*cc. 




50 100 units <10 units per cc.) — Blue label 

100 ZOO units <20 units per cc.) — • Ye!lou> label 

200 400 units <40 units per cc.) — Red label 

800 units <80 units per cc.) — Qrcen label 

Complete Information on Request ]k* 




E-BcSquibb & Sons, New York 

MANUFACTURING CHEMISTS' TO THE MEDICAL PROFESSION SINCE I8SQ. 
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ORGANOTHERAPY 

can be effective only through the use of de- 
pendable endocrine products. A proper man- 
ufacturing process is absolutely indispensable. 


" * * * every link in the manufacture of the glandular 
substance plays a vital part in its future therapeutic value, 
every stage in its production counts in its efficiency. It 
may become either a dangerously potent weapon or an inert 
mass,” — (“ Our Problems in Endocrinology,” Jacob Gut- 
man, M.D., Phar.D., F.A.C.P., Chairman's address to the 
Endocrinological Society of the City of New York, 1922.) 

Our products are prepared from fresh glands of healthy 
food animals in our own laboratory, under the super- 
vision of our own staff of chemists. Every manufac- 
turing process has been carefully tested and every 
product for which there is a recognized chemical or 
biological assay is analyzed and standardized. 


EPINEPHRINE 

EPINEPHRINE CHLORIDE SOL. 
DESICCATED PITUITARY BODY, U. S. P. 
DRIED SUPRARENALS, U. S. P. 

DRIED THYROIDS, U. S. P. 

SOLUTION OF POST-PITUITARY 
CORPUS LUTEUM 
PANCREATEN, U. S. P. 


Insure potency and constancy of action by prescribing 
the products of 


Go Wo CAJMMCK CO. 


Manufacturers 

of 



Organotherapeutic 

Products 


417-421 Canal Street, New York, N. Y. 
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THIS compound possesses the properties 
of both antipyrine and salicylic acid and 
combines the analgesic power of the one 
with the antirheumatic action of the other. It 
has been used with good results in sciatica, 
rheumatic fever, chronic rheumatism, influ- 
enza, pleurisy, dysmenorrhea, etc.” — (New and 
Nonofficial Remedies, 1925, American Medical 
Association.) 


Riedel & Co., Ine. 

Comer Berry and S. Fifth St. Brooklyn, New York 
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PNEUMO-THORAX! 

Dr. Chas. E. Wooding’s 
Artificial Pneumo-Thorax 
Apparatus 

Suffocated by Dr. C. E. Wooding, 
Cincinnati, Ohio 

A new and greatly simplified form 
of Pneumo - Thorax Apparatus 
which is meeting with great favor. 
The heavy leather case has com- 
partments for all the equipment, 
which consists of the Apparatus 
itself, three bottles, Floya Needle, 
Anaesthesia Needle, and a 10 cc. 
Syringe. This iB an ideal portable 
equipment. It is light, compact, 
quickly assembled and easily un- 
derstood. At the same time it is an 
instrument of precision — abso- 
lutely dependable. Lot us send 

•• • . - . ... .. - . . J you a detailed description and the 

V.*. '■ technique for its use. 

The Max Wocher & Son Company 

Surgical Instruments and Supplies 
29-31 West Sixth Street Cincinnati, Ohio 
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Formally Announcing 

The New Keleket Diathermy Apparatus 

In a scientific age, when rapid progress is being made through 
research and experiment, you want equipment that is typical 
of the latest and best. We introduce to you the new Keleket 
Diathermy Apparatus, with every confidence in its success. 

It is equipped with the Keleket Resogap (name copyrighted — 
patent pending), which mutually varies the primary induct- 
ance with the amount of spark gap used in such a manner 
so as to bring about resonance of the total inductance and 
transferred condenser capacity at the power supply frequency. 
It is practically impossible to get faradic current regardless 
of operation. 

The new Keleket Diathermy provides protection for the oper- 
ator, has high voltage oil-immersed transformer, micrometric 
multiple spark gap control, selective gap control, duplex 
meter system, low loss resonator. 

The confidence of the profession, plus first-class materials and 
expert workmanship are built into this new Diathermy, 
typical of Keleket for more than a quarter of a century. 

See our representative in your territory, or write for the 
special bulletin. 


The KELLEY-KOETT MEG. CO., Inc. 

201 West Fourth Street 

Covington, Kentucky, U. S. A. 

“The X-ray City” 


Keleket 


“The X-ray City” X“RAY EQUIPMENT 

The Bust Official showing of the new Keleket Diathermy Apparatus will be at the American Medical 
AssociaUon Convention in Washington, D. C., week of May 16 
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A New Diuretic, Vasodilator and Heart Tonic 

Efficacious — Well Tolerated 

Theocalcin 

Theobromine -calcium salicylate 

7, S' Crain tablets and powder. Dose : 3 to 6 tablets a day 
Uirrauirr imd Mm;*!?* frr*m E« BILHUBER, Inc., 25 West Broadway, New York City 
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Arlco-Polfen SfiecMmg Station in the Rocky Mountains . 


ArlcO" Pollen Extracts 

made available /or the first time a proper 
assortment of individualized diagnostic and 
treatment pollen extracts and thereby made, 
possible also for the first time differential 
diagnoses and specific treatment. 

The accompanying picture illustrates the 
first step necessary to be taken, both far 
and wide, to assure that our variety of 
pollens shall covet all sections and all sea- 
. sons , adequately and accurately. \ '• 


Literature with List of Poteens for Any Section and Any Season on Reruebt 

The Arlington Chemical Company 

. . Yonkers, New York 


Accuracy in Diagnosis 

through use of “E. S. L Co. 99 
Electrically Lighted Instruments 


The Tenth Edition 

of our Catalogue 

describes and illustrates 
our complete line of in- 
struments, designed both 
for the work of the special- 
ist and of the genera, 
practitioner. A copy will 
be mailed upon request* 

To obtain proper service 
from our instruments, make 
.certain you arc using gen- 
uine "E. S. I. Co." lamps. 
For your convenience in or- 
dering correct lamps, write 
for a copy of our Lamp 
Sheet. 


Electrically 
lighted Surgical 
. Instruments 


Thirty years of service to the Medical Profession 
and the fact that our instruments are made in accord- 
ance with the suggestions and with the co-operation 
of the eminent physicians and surgeons whose names 
they bear, is the best guarantee of their satisfactory 
character. 

Nasopharyngoscope — Holmes. Illuminated Eye Spud, Nasal 

Transilluminators — Sullivan. Snare, Mouth Gag, Vaginal 

Bronchoscopic Instruments Specula, Rectal Specula. 


Nasopharyngoscope — Holmes. 
Transilluminators — Sullivan. 
Bronchoscopic Instruments 

— Jackson. 

Cystoscopes — Braasch, Young , 
Kelly, E. S. I. Co. 
Urethroscopes — S vj in b u r n c. 
Young, Gordon, Koch, Mac- 
Gowan, Ballcngcr. 

Rectal Instruments — Tuttle, 
Lynch, Axlcll, Bassler, Beach, 
Buie. 

For your protection 
arc marked 


Auriscopes, Nasal Specula, 
Tongue Depressors, Laryngo- 
scopes. 

Tungsten Batteries. 

Socket Current Controllers. 
Cautery Transformers. 

see that instruments 
"E.S.I. Co." 


Electro Surgical 
Instrument Company 

ROCHESTER, N. Y. 
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Accurate digitalis dosage by mouth 
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DEPENDABLE 

STANDARDIZED 

Sample sent upon request 

MERCK & CO. 64 Park Place New York 
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Standards that 
are Itour Standards 

XT EVER has the Victor X-Ray Corporation considered 
rv itself solely a manufacturer of X-Ray equipment. Its 
aim has always been to play a leading part in the advance- 
ment of roentgenological technique, thru the develop- 
ment of new improved apparatus which makes this possible. 

Thus the quality of Vicor X-Ray equipment is per- 
haps not easily explained except when this attitude of the 
Victor X-Ray Corporation is taken into consideration. If 
you hear it said that Victor X-Ray apparatus is better 
than necessary, remember that we have developed this 
equipment in cooperation with medical science. The 
standards of the roentgenologist have guided us— rather 
than the question of a large or small profit. 

Victor research — from which some of the outstanding 
developments in X-Ray apparatus have resulted— is simply 
the manifestation of our ambition to be of service to the 
medical profession. Thirty-three branches, advantage- 
ously placed, make it possible for the Victor users to 
share to the utmost in all that Victor has to offer. 

Write for address of Victor Branch nearest you. 

VICTOR X-RAY CORPORATION 
2012 Jackson Boulevard, Chicago 
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“ Headaches ” 

Grotesque, indeed, is the conception of severe headache revealed 
by this curious old print of Daumier. 

And yet, is it really so far removed from the manner in which 
distracted patients, to this day, often describe their sufferings 
to the physician? 

For, to the sufferer, headache is just “headache” — crying out 
for relief. 

But, to the modern physician, “headaches” are symptomatic 
manifestations of one, or more, important underlying causes 
which must be ascertained and suitably treated. 
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HEREDITY IN THE CLINIC.* 

By Lewellys F. Barker, M.D., 

BAI/TIMOHE. 

To the biologists and especially the geneticists of tins country, 
it must be little short of amazing that American clinicians have 
been so little influenced either in work or in thought by the stupend- 
ous advances that have been made in our knowledge of heredity 
since the turn of the century. For to the advances in genetic theory 
and practice, which began with the rediscovery by Joliannsen in 
1900 of Mendel’s fundamental laws, American biological investiga- 
tors have been among the most" important contributors; moreover, 
our biological teachers and writers, too, have been busily engaged in 
disseminating widely the newer knowledge acquired both here and 
abroad. Researches like those of E. B. Wilson upon the cellular 
basis of heredity, of T. H. Morgan upon its physical basis in the fruit 
fly, of H. S. Jennings upon inheritance in unicellular organisms, 
of C. E. McClung upon the heredity of sex, of W. E. Castle upon 
blending inheritance, and of E. M. East upon inbreeding and out- 
breeding have yielded results that are famous the world around; 
methodology has been sufficiently covered by the writings of the 
scientists mentioned and by Raymond Pearl in his “Modes of 
Research in Genetics.” Popular presentations, such as E.- G. 
Conklin’s "Heredity and Environment in the Development of 
Man,” II. F. Osborn’s “Origin and Evolution of Life,” II. II. 
Newman’s “Readings in Evolution, Genetics and Eugenics,” 
and II. S. Jennings’ "Prometheus” have made the main facts and 
theories easily accessible to any cultivated reader. Furthermore, 

* Rond by invitation at the meeting of the Inter-State Post-Graduate Assembly, 
Cleveland, Ohio, October 19, 1926. 
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tlir important recent works of foreign investigators of heredity 
f.FobnntVen, Bateson, Baur, Pearson, Punnctt, Thomson, Gold- 
.-elnnidtt will he found available for reference in every large library. 
As 1 write, a new and important series of monographs by Johannscn, 
Brtie.-eh and others is announced in “Die Biologic der Person.” 
American biological thought is saturated with genetic considerations; 
they influence, too, to no inconsiderable degree, contemporary 
pedagogy and philosophy. Why then the apparent apathy of 
medical' men with regard to the problems of inheritance? How 
can we explain the sluggishness of our clinics as far as efforts to 
apply the newer knowledge and technique to the solution of the 
problems of health and disease in man arc concerned? There 
surely must be special reasons for the glaring contrast between the 
iierv enthusiasm for researches in heredity and development evident 
in the biological laboratories of every university and the coolness 
toward genetic questions and the concentration upon environmental 
influences that characterize activities in our hospitals and even in 
the laboratories of clinical research of our university medical schools. 

This crass discrepancy between the biological and the medical 
interest in heredity has not been limited to America; it has been 
observable, and has already been subject of comment, in other 
countries. Various causes can be assigned, among them the follow- 
ing: (D A temporary blindness to the significance of heredity 
for medicine owing to the fruitfulness of studies bearing upon 
cm ironmental factors that favor health or cause disease (particularly 
since bacteriology, parasitology and toxicology have brilliantly 
emerged as sciences and since public and personal hygiene have been 
able to make such gigantic strides by attention to habits and sur- 
roundings alone without much consideration of endogenous deter- 
mining influences within man himself) ; (2) the erroneous idea that 
for practical medicine genetic studies have only a limited applica- 
tion and chiefly then in domains relatively unimportant for human 
nsponsivity and accordingly for diagnosis and therapy (such as the 
color of the hair and eves, the congenital malformations, and certain 
rarer pathologic conditions such as albinism, retinitis pigmentosa, 
and the heredofamilial diseases of the nervous and muscular sys- 
tems); (2) the mistaken conception that emphasis upon heredity and 
eon.'titutional makeup are necessarily conducive to pessimism in 
therapy and to a paralyzing fatalism (illustrated by past and present 
ideas of “stigmata of degeneration,” of “congenital inferiorities.” 
of "inherited susceptibilities” to infection, to insanity, and to crime) ; 
(■!> the prevalence still of the old anthropocentric view that laws of' 
inheritance that hold for plants and animals cannot possibly be 
valid for man (illustrated recently in this country by outbreaks of 
she so-called '‘fundamentalists.” by the passage of laws against the 
teaching of evolution, by the famous trial at Dayton, Tennessee, 
and by many sarcastic comments upon Alendclians who are sup- 
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posed to believe that man mendelizes like a “pea,” a “Chinese 
primula” or a “fruit fly”); (5) finally, the lamentable general 
ignorance among medical practitioners and investigators, them- 
selves, of the possibilities of application of geno-analytical methods 
of study to human beings, to say nothing of their total lack of 
training, except in rare instances, in the use of such methods (genea- 
logical-familial, mathematieo-statistical, phenogenetic, and experi- 
mental). It is, in my opinion, to ignorance, to errors, to prejudices, 
and' to misconceptions such as those just mentioned, and others that 
might be cited, that the backwardness and negligenceof ‘the clinical 
sciences in studies of inheritance must be attributed. 

Fortunately, there are signs that clinical medicine (as well. as 
anatomy and- pathology) is awakening to its new opportunities; 
indeed, it is probable that before very long we shall witness a 
flaming revival of interest in the significance of heredity for medical 
theory and practice. Students of eugenics have stimulated medical 
men to a greater interest in racial hygiene; and even ardent advo- 
cates of euthenics have begun to realize that the variable influence 
of their measures depends upon the innate differences among human 
individuals. C. B. Davenport and his associates at the Eugenic 
Record Office have done much to further studies of human heredity; 
and in the “Journal of Heredity” edited by Poponce as well as in 
the “Eugenics Review” (London) articles on human genesis fre- 
quently appear. Neurologists and psychiatrists, not surprisingly, 
have been leaders in the study of the human individual as a whole, 
as a psychophysical unit; they have in their studies of the relation 
of bodily structure to character and of general personality reactions 
begun to realize more fully the importance of inheritance both for 
body and soul. In Ii. H. Goddard’s book on “Feeblemindedness” 
(1914) detailed information is given regarding hereditary relations. 
In Switzerland during the past fifteen years, genealogic studies of 
dementia prseeox and of manic depressive families have been 
illuminating. At the fourth annual meeting of the Association 
for Research in Nervous and Mental Diseases (held in 1923) the 
whole program was devoted to a discussion of heredity. Endo- 
crinologists investigating the influences of hormones upon body 
growth, body form, and metabolism have been compelled to go 
beyond the hormones and to consider chromosomal constituents 
and their origin. [See J. Bauer on “Constitution and Endocrines” 
(1925).] Even internal medicine, proper, has begun to pursue 
systematic genetic inquiries. F. Kraus, professor of medicine in 
Berlin, in 1919 published (in German) a “General and Special Path- 
ology °f tlie Person (Clinical Correlations).” which though difficult 
reading, may mark an epoch in internal medicine since in it, for the 
first time, a distinguished professor of clinical medicine gave evidence 
of a comprehensive grasp of modern genetics and of the importance 
of the distinction between the “phenotype” or realized person and 
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the “genotype” or inheritance pattern from which it is derived 
through a series of reactions with the environment. Two years 
earlier (in 1917) Julius Bauer, of Vienna, had published the* first 
edition of his book entitled “The Constitutional Disposition to 
Internal Diseases” in which the inherited part of the constitution, 
earlier emphasized by another internist (Friedrich Martius), 
was duly valued. In the same year, a new journal, the “Zeitschrift 
fiir angewandte Anatomie und Ivonstitutionslehre,” began to deal 
with problems of the anatomy and pathology of the constitution, 
and soon the general and special clinics in Central Europe began 
to busy themselves with investigations of the human constitution 
in health and disease. Attempts to understand the patient, not 
alone his disease, began to be made; as Brugsch puts it “personalism” 
must be adopted as a clinical slogan. In 1923, Baur, Fischer, and 
Lenz published their “Human Heredity” 1 and in 1924, George 
Draper, through whose influence a “Constitution Clinic” was estab- 
lished at the Presbyterian Hospital in New York City, published 
his book “Human Constitution; a Consideration of Its Relationship 
to Disease” in which the methods he uses in studying persons as 
a whole are described (under the captions Anatomic Panel, Physi- 
ologic Panel, Psychologic Panel and Immunologic Panel). In May 
of this year the same author has published an article on “Oppor- 
tunities for the Clinician and the Pathologist Offered by Study of 
the Human Constitution.” In 1923-1924, under the auspices of 
the Mayo Foundation, a series of six lectures on “Our Present 
Knowledge of Heredity” was delivered at each of six medical schools 
in the Middle West, occurrences that reveal strongly the growing 
conviction of the desirability of rapid dissemination of a knowledge 
of genetics among prospective medical practitioners and investiga- 
tors. In the clinical journals, articles on the “clinical significance 
of heredity” and on “the practical results of the study of heredity” 
are becoming more numerous; even in some of the clinics for the 
medical and surgical specialties places are being made for "specialists 
on heredity within the specialty!” 

How absurd the misconceptions and prejudices that have delayed 
the application of modern genetical methods to the solution of 
clinical problems are when they are carefully examined! For, in 
the first place, instead of having a limited application to practical 
clinical problems, the field of possible and, in time, profitable appli- 
cation is as wide as those of medicine and hygiene themselves. 
Every human being looked at by a clinician from the standpoint of 
genetics is a phenotype (realized person) who has become what he is 
by starting as a fertilized egg cell (zygote), which arose, in biparental 
reproduction, from the union of a sex-cell or gamete from the father 
(spermatozoon) with a sex cell or gamete from the mother (ovum). 


1 Monpcliliclie Krblicbkctt^lclirc. 
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The materials of which this zygote was composed entered into reac- 
tions with oxygen, foods, and other chemical substances outside the 
zygote, first under the influence of the physical environment of the 
mother’s uterus, later in the world outside. Whatever phenotype 
the zygote develops into (as a fetus, an infant, a child, an adolescent, 
or an adult) must depend, obviously, first upon the composition 
of the gametes that fuse to form the zygote and second upon the 
influences (chemical, physical, psychical) outside the zygote, which 
act upon it. Each gamete consists of nucleus and cytoplasm, the 
nucleus in turn containing chromatin threads shaped something like 
croquet hoops and known as chromosomes. Each chromosome 
consists of rows of beadlike masses that contain discrete packets 
of diverse chemical substances (collocations of chemical molecules) ; 
geneticists call these packets "genes.” The chromosomes from the 
two parental gametes arrange themselves in pairs, so that each 
packet. or gene from the paternal gamete meets in the zygote a 
corresponding packet or gene from the maternal gamete, the two 
chromosomes thus forming a set of pairs of genes. The chemicals in 
one member of each pair may be the same as those in the other 
member of the pair; more often, the chemicals though related differ 
somewhat in the two members of each pair; but, in any case, the 
genes appear to be arranged definitely in a series, like pearls on a 
string. The way these genes are arranged in tire chromosomes in a 
linear manner is most important for our newer knowledge of heredity 
and development. In certain organisms (like the fruit fly) several 
hundreds of the packets have been definitely located so that topo- 
graphic maps of the chromosomes and their contained genes are 
now available. The total aggregate of genes definitely arranged 
constitutes the so-called "genotypic pattern.” Gradually the 
arrangement of the genes in the chromosomes of other organisms is 
being disco A r ered; we already know something about the arrange- 
ment of genes in human chromosomes. The so-called laws of 
heredity have to do with the rules of distribution of genes from the 
father and the mother to the zygote and with tire interrelations of 
genes belonging to different pairs within the chromosomes of the 
zygote. For a time, it was supposed that each gene corresponded 
to some particular feature in the developed organism that was spoken 
of as a "unit character,” but later studies have shown that this was 
an error. It is now believed that the genes interact with one 
another and with the substances about them over long periods, so 
that the phenotypic characters that emerge are distant and indirect 
results of these many interactions. Thus, the red color of the eye 
of a fruit fly is said to be dependent upon the interaction of at 
least fifty genes, alteration of any one of the fifty preventing the 
production of the red color! Moreover, the way the genes interact 
with one another and with their cytoplasmic surroundings depends 
to a large extent upon the environment, the' development that 
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occurs depending not alone upon the genes but also upon their 
surroundings to which there is never-ceasing adjustment. It must 
be clear then that every developed characteristic of a phenotype 
depends upon the genotypic pattern in the zygote on the one hand 
and the influences acting on that pattern from without on the other. 
A given genotypic pattern appears to be capable of giving rise to 
many different phenotypes provided it could be exposed to many 
different conditions during development. What an animal or a 
man has become depends then only partly upon the genes present 
at the start; the surroundings of the genes are also determining of 
tlie characteristics that ultimately emerge. No characteristic of the 
phenotype is independent either of the genotype or of its series of 
environments. Obviously then, the field for genetic studies of 
given phenotypes is as wide as the total sum of their manifold 
characteristics. The study of heredity in man is not limited to 
tlie investigation of peculiar variations or of rare anomalies and 
diseases; it is applicable to every detail of human structure and of 
human function, whether “normal” or pathologic. No less than two 
hundred and twenty-three heritable anomalies have been described 
in man already; in time many more will doubtless be recognized. 

The prejudices against studies of heredity and of constitution 
because they are supposed to compel pessimistic and fatalistic ideas in 
clinical medicine is, from what I have just said, entirely unfounded. 
Though it is true that tlie genotype with which an organism starts 
has much to do with the development that follows, it is not wholly 
decisive. The limits set by the aggregate and arrangement of 
constituent genes certainly cannot be transcended, but tlie possible 
variations within the limits are much wider than was formerly 
thought. Nothing is absolutely fixed or foreordained within those 
tolerably wide boundaries. The genotype does determine a certain 
norm of reaction, but the results of reaction will differ according to 
the influences and substances reacted with. An organism develops 
through a series of successive phenotypes, each member of tlie series 
being the resultant of adjustments of tlie preceding member to the 
environment. We are learning how to change human phenotypes 
artificially to their advantage; that is one of the functions of medical 
therapy. ' Witness, the change in a hyperthyreotic phenotype on 
excision of one lobe of tlie thyroid, or that in a hypothyreotic pheno- 
type on feeding thyroxin, or that in a diabetic phenotype producible 
by hypodermic injections of insulin! Here is room for optimism 
surely, for tlie more we know accurately of phenotypes and their 
origin from genotypes interacting with environments, the greater 
will be our power to influence them favorably. Though the hand 
of the past is found to have a heavy grip” we should not forget, 
as Thompson has pointed out, “the other side of heredity: the per- 
sistence of the stable; the conservation of advantageous qualities; 
the continual emergence of tlie new; and the influence of nurture in 
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determining the degree of development to which hereditary nature 

attains.” , . ' , ,, 

The hindrance to genetic research m man because ot the per- 
sistence of ancient anthropocentric conceptions will, we can feel sure 
grow gradually less. Medical students, today, all study general 
biology and, in most states, they study evolution too. As they 
become physicians, their biological knowledge will protect them from 
the fallacious idea that the laws of life for man must be wholly 
different from those that obtain for animals and plants. They will 
not be deterred from the study of heredity in man because lie does 
not mendelize precisely as does the pea or the fruit fly, particularly 
when they find that man does actually mendelize. 

When they find how genetic studies extend the domain of etiology 
to the investigation of causes that are prezygotic or progametous 
in the time of their influence and to researches into the origin of 
pathologic alterations of genes; when they learn that the genes 
are units fully as important for true medical conceptions as are the 
units known as cells, as molecules, as atoms, as ions or as electrons; 
when they come to understand that correlations regulated by genes 
are no less important than are nervous and hormonal correlations, 
that they are indeed even more fundamental than these; when they 
realize that genotypic patterns in zygotes are the keynotes to the. 
peculiarities of all human constitutions and to the individual features 
of all human personalities; when they grasp the idea that no two 
genotypes are ever alike (except in the case of identical twins) and 
that every genotype, being unique, occurs only once in the world 
and ends with the death of the phenotype to which in reaction with 
environmental influences it has given rise— no fundamentalist 
opposition and no state or national law will deter them from views 
' that are based on sound biology. They will be eager to participate 
in the discovery of as many genes as possible in human genotypes 
and of their influence in the production of individual human pheno- 
types, both normal and pathological. They will desire to learn 
how pathologic genes originate and how their malevolent influences 
can be counteracted. For they will quickly recognize that in the 
future of medicine studies of '‘gene physiology” and “gene path- 
ology” are destined to play a very important role. 

The technique of genetic investigation is very complex. Even 
genealogical and familial studies, if they are to yield reliable results, 
require most painstaking research. The mathematical-statistical 
evaluation of the findings demand a training that only relatively few 
have thus far gained. The analysis of human genotypes for their 
constituent genes and the construction of them patterns will afford 
work for many generations of medical investigators. To discover 
all the influences that a given normal or pathologic gene can exert, to 
learn by phenogenetic studies the relations of single genes to realized 
characteristics, to find out what happens to a human organism 
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when a gene ordinarily present is absent or altered— these are prob- 
lems that are full of interest and should be stimulative of ardent 
research. Already -important results for the clinics are being 
achieved, notably as regards osteogenesis imperfecta (in which 
abnormal genes seem to be responsible for changes in the whole 
mesenchyme), hemophilia (in which pathologic genes seem to be 
responsible for the faulty formation of thrombokinase in the body 
cells), and chondrodystrophia (in which changes in the growth of 
bone and cartilage, alterations of the physiognomy, and modifica- 
tions of sexuality and of the psyche are all being led back in their 
causation to a faulty genotypic pattern, perhaps to a single patho- 
logic gene). 

Many have thought that heredity in man is not susceptible to 
experimental approach. Because human beings, genetically con- 
sidered, are immensely complex “polyhybrid heterozygous bastards” 
and because we cannot control matings in them as we do in guinea 
pigs, rabbits, or garden peas, it has been assumed that experimental 
research can be of no value for human heredity. But no person 
denies the value for man of experimental research in the physiology 
and pathology of the heart, of the liver, and of the brain carried 
out on animals with cautious transfer of the results by analogy to the 
physiology and pathology of man. We have learned much regarding 
the conduction mechanism in the human heart, regarding the 
possible origin of cirrhosis of the liver in man, and regarding cere- 
brospinal localization in man from experiments on animals. Why 
then should we assume that genetic facts learned from animal 
experiment are wholly inapplicable to man. Who can doubt that 
researches on the heredity of tumors and of susceptibility to tumor 
transplantation such as are carried on at the University of Chicago, 
at the Rockefeller Institute in New York, and at the Wistar Institute 
in Philadelphia will prove to be of importance also for man? Studies 
in animals, too, of inherited susceptibility to various infections, to 
endocrine disturbances like goiter, and to various other pathologic 
states should all, in time yield results that can be utilized to illumi- 
nate the influences of heredity in human beings also. Disease 
among animals, though less prevalent than in man, occur in suffi- 
cient variety and frequency to warrant continued search for them 
and the study of their genotypic relationships when found. Com- 
parative medicine can thus be forced to contribute ever new facts 
that can throw light on human medicine. 

The subject could be pursued much further did time permit. 

I hope, however, that the ground already covered, will suffice to 
show how important a knowledge of the science of heredity and the 
application of its technique can be for the tasks of the clinic. As 
K. II. Baur has pointed out, the doctrine of endocrinology quickly 
conquered medical thought, largely because it harmonized with the 
localistic principles of the morphologists (in that the increta were 
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associated with definite organs) as well as with the endeavors of 
physiologists to study everywhere chemical reactions. The doctrines 
of heredity have been less congenial to medical thinkers because 
they were unprepared for it by their earlier education. But the 
younger men entering medicine today have had a better biologic 
training than their .predecessors. And you will agree, I believe, 
that it cannot be long before the repercussion of the theory of 
heredity upon medicine will become much more noticeable than 
hitherto. 
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ANESTHESIA FROM THE STANDPOINT OF THE SURGEON.* 

By George P. Muller, M.D., 

PHILADELPHIA 

(From Surgical Division B, Hospital of the University of Pennsylvania.) 

This paper will consist of a brief discussion of my reactions to 
anesthesia as judged from the experience of the past four years on 
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my servicesin the University .and Miserjcordia Hospitals. During that 
time we have had about 6000 operations, covering practically the 
entire field of surgery. Naturally, the surgeon is interested in anesthe- 
sia; he is responsible morally and usually legally for any carelessness 
in its use. He knows his patient and must select the anesthesia from 
such knowledge. We are accustomed to having anesthesia mostly 
given by a nurse trained in anesthetic methods. I cannot praise 
too highly the work of our regular nurse anesthetists. Their tech- 
nique is wonderful, and it is surprising how much real knowledge 
of the action of anesthetics they have acquired from reading the 
standard works and periodical literature. 

The particular anesthetic to be used will depend upon the opera- 
tion, the condition of the patient and in the case of local or regional 
anesthesia the ability of the surgeon to master the technique. Ten 
years ago practically every major operation which I did was per- 
formed under open-drop ether anesthesia. Today the reverse is 
the case, ether being given much less frequently and mostly when 
nitrous oxid or ethylene is insufficient to afford relaxation and ether 
must be added. We use the Gwathmey apparatus. The following 
table shows the method of anesthesia used on my service in the 
University Hospital during the first and fourth years of the present 
regime: 

TABLE I. 



1922-1023. 

1925-1926. 


per cent. 

per cent. 

Local 

10 

22 

Ether 

43 

11 

Nitrous oxide-oxygen 

25 

33 

Ethylene 

0 

15 

“Gas”-ether 

17 

14 

,r Gas”-local 

2 

4 


The combination of gas-local, using either nitrous oxid or ethylene 
gas, is represented too low, because during the past four or five 
months we have been using novocain in the abdominal wall in 
practically every case of gas anesthesia. The per cent given means 
those cases started under local and the gases subsequently added, 
because of failure to anesthetize. 

Local Anesthesia. Our use of local anesthesia alone has about 
doubled, and at the present time practically every abdominal opera- 
tion is done under gas anesthesia plus extensive infiltration with 
novocain (0.5 per cent). One is enabled to stop the inhalation 
anesthesia as soon as the peritoneum is closed and the patient is 
conscious and talking rationally before leaving the operating room. 
I have had but little experience with splanchnic anesthesia, but have 
begun its use recently with satisfactory anesthesia, although the 
fall in blood pressure is rather alarming. We have used the poste- 
rior method of Kappis. 

Operations for chronic appendicitis and hernia are frequently done 
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under local anesthesia. Inter-rib drainage of empyema and col- 
ostomy or enterostomy for intestinal obstruction are always oper- 
ated upon under local anesthesia. I do not like local anesthesia 
alone for gall bladder or stomach operations, but prefer the gas- 
local combination. In this group the splanchnic anesthesia has its 
best application. In acute appendicitis we start the gas and drape 
and prepare the abdomen. Local anesthesia of the skin and mus- 
cles is then done and after the appendix is removed, and drains 
placed the gas is stopped. I hesitate to infiltrate the mesentery 
of cecum or appendix, fearing the introduction of septic material 
on the point of the needle. 

Local anesthesia has a wide application and should be studied 
and practised by every surgeon, so that it can be used alone or in 
combination in nearly every case requiring prolonged anesthesia. 
The anesthetic is a mental hazard for most patients, and in nearly 
every proposed operation, except in the case of those desperately ill, 
I am called on to discuss this point with the patient. Nearly every 
patient dreads ether, even fears it, and the discussion has been made 
easier for me by my ability to announce that I rarely use ether and 
will not do so unless forced into it. We might tell the patient that 
the risk in spinal anesthesia is as 1 in 500; in chloroform, 1 in 3000; 
while in ether it is only 1 in 16,000; but still they are not convinced. 
I like to operate with the patient under ether anesthesia because of 
the greater relaxation, the ease of exposure and the ability to 
“speed up.” On the other hand, the ward nurses do not like it 
because of the frequent vomiting, the need of physical restraint in 
many cases and the detailing of separate nurses to watch the 
patient. In a ward where patients are coming down from the 
operating room every half hour or so this is an important item in 
ward management. 

Ether. Ether is a safe anesthetic for the average anesthetist 
and for the patient, with certain exceptions. Until recent times the 
literature was voluminous and concerned with the technique of 
administration. Even now the special journals on anesthesia are 
mostly filled with articles bearing upon the use of ether and espe- 
cially with experimental data bearing on its effects. And yet, in 
large clinics the use of straight ether is constantly diminishing. As 
has been said, the influence of the patient has had much to do with 
this, but there is another reason. Minor operations can be done 
readily under local or gas anesthesia, and the same may be said 
for simple major operations, such as hernia or chronic appendicitis. 
But the sick patient is the important one; he furnishes the mor- 
tality, that dread of all well-run clinics, and experience has taught 
that the prostatic,, the depressed cardiorenal patient, the diabetic, 
the jaundiced, the patient with intestinal obstruction or acute appen- 
dicitis do not stand ether, I am not able to discuss for you the 
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complexities of acidosis, ketosis, ammonia disturbance, hypergly- 
cemia and so forth. Something, however, must be known about 
them and certain tests carried out if we are to evaluate the risk from 
anesthesia. 

For all practical purposes the determination of acidosis may be 
done by estimating the plasma C0 2 volume. The blood plasma 
of the normal adult contains from 50 to 65 volumes per cent of C0 2 
gas as bicarbonate. If this is below 30 per cent the patient is in 
serious danger. Even at 40 per cent the condition is serious, and 
ether if prolonged will promote the production of lactic and other 
nonvolatile acids which cannot be neutralized Stehle and Bourne 
believe that ether acidosis results from a disturbance in the phos- 
phorus metabolism. - With the increase in the hydrogen-ion con- 
centration, the colloids of the cells will absorb water and the urinary 
output decrease so that further poisoning results. 

In the diabetic the acidosis is generally termed ketosis, and it is 
well known that ether aggravates the condition by disturbing the 
metabolism of carbohydrates and should not be used In the jaun- 
dice group the depressed liver loses its protein detoxicating power 
and the kidneys must bear a heavier burden. Ether alters and 
depresses the functional activity of the liver and hence should not 
be used to any degree in the jaundiced patient. We all know that 
the patient past middle age is a greater risk than the young adult, 
and hence the results of some very interesting experiments pub- 
lished by MacNider upon the stability of the acid-base equilibrium 
of the blood in animals of different age periods when anesthetized 
by ether is important. In puppies and young adult animals it 
was found that the physiochemical state of the blood was stable 
and practically uninfluenced by the ether, whereas in old adult 
dogs- it was found that the acid-base balance of the blood was not 
stable. There occurred a marked reduction in urine formation, 
with the appearance of albumin and casts in the urine and more 
rarely diacetic acid; the elimination of phenolsulphonephthalein 
was markedly reduced. Even anuria occurred. It seemed that 
the kidney was furnished a blood of such altered composition that 
it failed to functionate in a normal fashion. Barbour and Bourne, 
of the department of pharmacology, McGill University, believe that 
ether oliguria and anuria are probably due more to thickening of 
the blood than to any renal factor. They found that the preanes- 
thetic administration of water or hypotonic solutions reduces mark- 
edly the blood concentration produced by ether. 

We spoke of vomiting as a postoperative trouble from ether. 
On the second day the patient experiences certain pains which are 
traditional as the" inevitable “gas pains.” Many remedies have 
been suggested but I believe the anesthetic itself is the important 
factor. This is confirmed by a paper recently published by Miller, 
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from the department of pharmacology, State University of Iowa. 
He found that after ether or chloroform anesthesia the stomach 
remained relaxed, whereas the small intestine early shows exagger- 
ated peristalsis; the colon soon after anesthesia is withdrawn devel- 
ops a high tonicity which may approach spasticity. This high 
tonicity of the colon acts as a functional, partial obstruction, favors 
the accumulation of gas and fluid above this level and the exagger- 
ated peristalsis of the small intestine above the partial block could 
cause the so-called “gas pains.” On the other hand, the usual 
anesthesia with ethylene and oxygen produces relatively little effect 
on the movements of the gastrointestinal tract, no inhibition of tone 
or of contractions occurring with this form of anesthesia. Tone is 
lowered, peristalsis ceases and segmental contractions are much 
diminished. This depression usually lasts one hour or longer. 

Pulmonary Complications. The so-called ether bronchitis or ether 
pneumonia is stressed by many surgeons in explaining the reason 
for these complications to the relatives of the patient. If a patient, 
not in an acute stage requiring immediate operation, is operated 
upon while suffering from a cold the surgeon can expect trouble 
and is responsible for it. But in the average case the ether itself 
has little influence upon the development of pulmonary complica- 
tions. From September, 1925, to September, 1926, 1132 opera- 
tions were done on my service in the University Hospital, and there 
were 12 pulmonary complications (1.1 per cent). The anesthetics 
used in these cases were ether, 2; nitrous-oxid ether, 1; nitrous 
oxid, 2; ethylene, 1; local, 2; nitrous oxid local, 2; ethylene local, 2. 
This was a percentage of 1.4 for the ether cases, 0.9 for the local 
anesthesias, 0.7 for ethylene and 0.6 for nitrous oxid. After inhala- 
tion anesthesia alone (ether, nitrous oxid or ethylene) the percentage 
of pulmonary complications during this year was 0.9 per cent, 
whereas when local anesthesia was used, with or without combina- 
tions (with ether, nitrous-oxid oxygen or ethylene) the percentage 
was 2.2 per cent. One of the ether cases followed endotracheal 
anesthesia resulting in multiple lung abscess. I do not like this 
form of anesthesia but was asked to use it. 

Recent writers, especially Cutler and Hunt, believe that except 
for acute bronchitis the pulmonary complications are mostly due 
to emboli. Hence rough handling of tissue and the crushing of 
large veins is as important as the anesthetic. The high incidence 
after local anesthesia may be due to the production of thrombosis 
in veins injured by the needle puncture. 

Recent studies on atelectasis of the lung tend to show that hypo- 
static congestion following the collapse may be converted into a 
pneumonia by bronchial infection. The atelectasis or collapse need 
not be total or “massive ” but may be partial in a lobe. This may 
be a cause of postoperative pneumonia. 
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TABLE II. 



Operations. 

Pulmonary 

complications. 

Per cent. 

1922-23 . . . . 

.... 844 

12 

1.4 

1923-24 . . . . 

.... 1076 

9 

0.8 

1924-25 . . . . 

.... 1021 

13 

1.3 

1925-26 . . . . 

. . . . 1132 

12 

1.1 


. 




Total . . . . 

.... 4073 

46 

1.1 


During the four years from September, 1922, to September, 1926, 
we had 4073 operations on my service in the University Hospital 
and had 46 pulmonary complications (1.1 per cent), with a mortality 
of 37 per cent. This constituted about 10 per cent of the mortality 
of the service, and hence is a factor to be reckoned with. Natur- 
ally most of the patients probably would have died from their 
disease, but the difference between the pulmonary group (37 per 
cent) and the mortality in those without pulmonary complications 
(3.8 per cent) shows the importance of this factor. 


TABLE III. 



Cases. 

Deaths 

Acute bronchitis 

10 

0 

Bronchopneumonia .... 

15 

7 

Lobar pneumonia 

6 

3 

Pulmonary embolus .... 

11 

4 

Lung abscess 

3 

3 

Massive collapse 

1 

0 


In a study of this subject by Itavdin and Ivern from our hospital 
it was found that seasonal variation, incidence of subnormal tem- 
perature after operation, sex and age, location of the ward and 
duration of anesthesias, all played a part. If to these we add the 
still greater factors of small emboli and partial atelectasis, we see 
that the anesthetic alone must not be held responsible if we exclude 
the important factor of an existing “ cold” antecedent to inhalation 
anesthesia. 

Nitrous Oxid and Ethylene. For many years nitrous oxid and 
oxygen have been used in our clinic, and its use was gradually 
extended, until last year 33 per cent of the operations were done 
under this anesthesia. When ethylene was brought out, and espe- 
cially after Dean Lewis popularized its use, we began using it. 
Last year 15 per cent of the anesthesias were by ethylene, making 
a total of 48 per cent for. the "gases.” I will not dilate at 'any 
length upon these anesthetics except to say -that our anesthetizes 
start with nitrous oxid; if relaxation is not soon attained they 
switch to ethylene and if the patient is still unrelaxed they add 
ether to the gas mixture. In about 30 per cent some ether was 
necessary. At the present- time the addition of ether is. rarely 
necessary, owing to the combination of local anesthesia with gas 
as a routine in abdominal operations. I know of only one death 
that might be traceable directly to gas anesthesia, a case of intestinal 
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obstruction from a gall stone, the patient dying suddenly on the 
table from cardiac failure. Once I had a similar death under 
spinal anesthesia, once under local anesthesia and several times 
from ether: - 

Leake, of the University of Wisconsin, concludes that: Lther 
causes: (a) An immediate and marked fall in both the blood pri 
and bicarbonate, leading, if the etherization is sufficiently prolonged, 
to an uncompensated alkali deficit; (b) this response is independent 
of respiratory variations under the influence of ether, and is not 
caused by the formation of ketone bodies nor lactic acid; (c) there 
may be a ketosis developing several hours after the withdrawal of 
ether, due probably to deranged carbohydrate metabolism, which 
is apparently related to the depressing effect of ether on the normal 
insulin secretion of the pancreas.” 

Nitrous oxid and oxygen anesthesia necessitates some degree of 
anoxemia, and this is responsible for certain changes which are, 
according to Leake, "an initial increase in the pii with inconstant 
changes in the C0 2 content.” The reaction is not as marked as 
after ether. 

The effects of ethylene-oxygen anesthesia on the blood reaction 
were found to be even less than after nitrous-oxid oxygen, because 
it is possible in most cases to keep the oxygen saturation of the 
arterial blood within normal limits and hence there is no anoxemia. 
If anoxemia is present Leake finds that: “ There is an initial mobi- 
lization of blood alkali, followed by a gradual tendency toward an 
uncompensated alkali deficit. If no anoxemia is present the pu 
and C0 2 content of the blood both fall gradually, but not beyond 
normal limits after forty minutes’ anesthesia.” 

I would also call attention to the fact that local anesthetics, 
unless used in toxic doses, have no effect on the blood reaction. 

Cases with high blood pressure and poor cardiac risks are ordi- 
narily excluded from gas anesthesia. In the former we prefer local 
anesthesia or, if necessary, ether if the kidneys can be protected. 
In cases with a poorly compensated heart lesion local anesthesia 
should be used and care taken regarding the depressing effect of 
the preliminary morphin dose. 

Cardiac Factors. We are rarely afraid, however, of the cardiac 
factors in deciding upon anesthesia. The patient and his family 
physician worry a lot about the condition of the heart and frequently 
I have had to combat the statement, “My doctor says I should 
never take ether because of my heart.” Many murmurs are purely 
functional, and even the organic leak or stenosis causes no anxiety 
if compensation is present. Auricular fibrillation requires study and 
preoperative treatment. The use of the blood pressure apparatus 
and renal function tests are of paramount importance in eliminating 
or minimizing the. cardiorenal impairment. Naturally one would 
not operate needlessly upon a case of angina pectoris. 



612 MULLER: ANESTHESIA FROM STANDPOINT OF THE SURGEON 

Kidney Factors. More important than the heart is the condition 
of the kidneys. Without going into the theoretical aspect of the 
question, I find it advisable to know certain tilings about kidney 
function ]n all patients past middle age and to watch this function 
in all sick patients before and after operation. Intake and output 
charts are invaluable, blood urea and nitrogen tests, and in the 
ordinary urinalysis the search for pus or blood cells in the urine is 
routine with us. I think that blood pressure determinations are 
valuable because an adequate maintenance of the pressure is essential 
to both glomerular and tabular activity. All of the changes in the 
rate of renal secretion, which occur in individuals whose kidneys were 
functioning normally previous to operation, can be explained as the 
consequence of a rise or fall of the blood pressure and of a simulta- 
neous variation in the velocity of the blood in the renal vessels. 

Richards and Schmidt, of the University of Pennsylvania, have 
demonstrated that the glomeruli of the frog’s kidney have periods 
of constricted closure alternating with periods during which they 
permit the flow of blood. Although this introduces a new factor 
into the problem of urinary secretion, it is conceivable that in indi- 
viduals whose blood pressure has dropped considerably below the 
preoperative level the resulting circulatory stasis produces in effect 
a continued glomerular constriction. No doubt you are familiar 
with Mott's rule, which is supposed to furnish an index of one phase 
of the anesthetic risk. It is based on the relation of pulse pressure 
to diastolic pressure. It reminds us that pulse pressure, as an indi- 
cation of cardiac strength, must be sufficiently high to compensate 
for a deficient kidney function because the addition of fluids is 
useless if the pressure cannot push them through the kidneys. We 
find that ordinarily glucose solution given intravenously is a better 
diuretic than the drugs, such as caffein, which are so often used. 

I do not need to caution you of the danger of ether in operations 
on the chronic prostatic. Local anesthesia and ethylene, parasacral 
anesthesia, or even spinal anesthesia, have the preference. The 
age of the patient, the susceptibility to respiratory complications 
and the surety of some degree of kidney damage are sufficient 
reasons. 

General Considerations. The physician or surgeon must not be 
led into ascribing an undue importance to the action of the anes- 
thetic agent. Clinical experience and even pharmacologic investi- 
gation show the relative harmlessness of anesthetics properly given 
in the young adult who is not toxic. Many of you no doubt use 
ether as a routine and can point to your series of successful opera- 
tions, but I am sure if you card index your patients suffering with 
diabetes, jaundice, depressed kidney function, toxic goiters, hyper- 
trophied prostate and acute appendicitis, and study the deaths you 
will note that usually they die from an aggravation of the lesion 
existing before operation. If you will properly study these patients, 
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properly prepare them, use local anesthesia to the limit and follow 
up the postoperative treatment with “floods of water you will 
find that in the next series the mortality will be cut enormously. 
The principle of anociassociation, devised by Crile for the toxic 
goiter patient, is applicable to all and we must never minimize in 
our minds the inherent fear which the patient has of operations 
and anesthesia, and the drive of this fear on the central or sym- 
pathetic nervous system. 
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SUMMARY OF EXPERIENCES UP-TO-DATE IN THE SURGICAL 
TREATMENT OF ANGINA PECTORIS.* 

By Elliott C. Cutler, M.D., 

CLEVELAND, OHIO. 

(From the Department of Surgery of the Western Reserve University School of 
Medicine and the Lakeside Hospital.) 

The surgical treatment of angina pectoris is based on the hypoth- 
esis that the stimuli which give rise to the symptom pain arise in 
the heart and are carried by some nervous pathway to the spinal 
nervous system where these impulses overflow and stimulate the 
somatic sensory neurons supplying the upper thorax, arms and neck. 
The surgical act is aimed at division of this nervous arc, thus pre- 
venting the patient from recognizing the symptom pain. As the 
pathologic condition which causes angina pectoris is still unknown, 
there is no intention of eradicating the disease by surgery. It is a 
method of treatment which is purely symptomatic, and therefore 
identical in purpose with the division of the sensory root to the 
Gasserian ganglion in cases of trifacial neuralgia. 

The operative treatment of angina pectoris was first proposed in 
1899 by Francois Franck. It was first practised by Jonnesco in 
1916. The operation performed by Jonnesco was an elaborate pro- 
cedure, as he felt it was necessary to remove completely the upper 
three cervical ganglia and the first dorsal sympathetic ganglion on 
both sides. Chiefly because of the technical difficulties and in spite 
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of the fact that Jonnesco’s first case presented a most satisfactory 
result, the operative treatment of angina pectoris was not popular- 
ized. In 1923, Coffey and Brown, of San Francisco, claimed that 
their experience on 5 cases showed that removal merely of the 
superior cervical sympathetic ganglion or even division of the main 
branch from this ganglion to the heart sufficed to ameliorate the 
pain in cases of angina pectoris. The successful results reported 
by these investigators using such a simple procedure led to a very 
general practice of surgical operations upon patients suffering with 
angina pectoris. Whether the procedures above mentioned or the 
many variations of them, or even the division of those branches 
from the vagus nerve thought to be the depressor nerve, are of 
value in the treatment of angina pectoris is still under dispute. 
Even if these procedures fail ultimately to prove of great practical 
value in clinical medicine, the stimulation toward the study of 
cardiac pain and the proper innervation of the heart will have been 
of great value to the profession. It is perhaps unfortunate that a 
certain phase of this endeavor could not be studied experimentally 
in animals, but here, as in comparable instances in medicine where 
pain is the chief symptom, we must conduct our final investigations 
upon human beings themselves. 

Before we turn to a discussion of the results achieved by the many 
varied procedures proposed in an effort to see which procedure has 
been most successful in abolishing the symptom pain, we must ori- 
entate ourselves by an appreciation of the nervous connections of 
the human heart. Figure 1 shows schematically the general relation- 
ships. The total innervation of the heart is comprised in the paired 
vagi and sympathetic nerves. Physiologic experimentation in which 
these nerve trunks and their cardiac branches, have been completely 
divided prove beyond doubt that there are no other nervous 
connections between the heart and the central nervous system. 
Similar isolation experiments involving only one or the other pair 
of nerves or experiments with incomplete separation of the total 
nerve supply have given us definite information concerning the 
functions of these nerves. It has long been known that certain 
of the vagal fibers constitute the so-called depressor nerve, and it 
is known that in this nerve are afferent fibers and that stimulation 
of the central cut end will slow the heart beat. These are the only 
fibers in the cardiac portion of the vagus system which are afferent. 
As regards the sympathetic nervous connections, we have equally 
constant and accurate information. It is possible to trace, histo- 
logically sensory fibers in the sympathetic system, and investigators 
have proved that some of these sensory fibers in the sympathetic 
connections run up from the heart as high as tire middle cervical 
ganglion. No sensory fibers, however, have been found above this 
point, and we may be certain that the superior sympathetic ganglion 
and its brandies have 'a purely motor function. These sensory 
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Fig. 1 . — Connections of the heart with the central nervous system. The paired 
vagi are shown next to the cord with the ganglionated sympathetic chains external 
to the vagi. The connections of the sympathetic ganglia with the spinal nerves 
arc drawn in. The origin of the depressor nerve in the superior sympathetic 
ganglion and in the upper ganglion of the vagus are represented with these fibers 
drawn in with dashed lines in the vagi and sympathetic ganglia. These fibers then 
branch away with the superior laryngeal nerve and finally travel free in the neck 
to end in the suprasigmoid portion of the aorta. The fibers running from the three 
cervical sympathetic ganglia medially and downward represent structures commonly 
called the upper, middle and lower cardiac nerves. These nerves are joined by many 
vagal fibers and fibers from the stellate and sometimes second dorsal ganglia to form 
a great network both in front and behind the aorta and base of the heart, in which 
in turn arc embedded many sympathetic ganglion cells. Except for the connection 
of the vagi with the central nervous system in the brain stem, the connections between 
the stellate ganglion and the spinal cord at the level of the first. dorsal nerve represents 
the only proved connection between the heart'and the' central nervous system. 
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sympathetic fibers, whether reaching primarily the middle or the 
inferior cervical sympathetic ganglia or the stellate ganglion, eventu- 
ally end in the stellate ganglion from which emanate direct sensory 
fibers leading to the spinal cord. There is no such spinal connection 
above this level. The confirmation of this work, which was origin- 
ally studied by Langley and Gaskell by degeneration experiments, 
has been recently given by Edgeworth and Ranson. In the illus- 
tration the paired vagi and sympathetic nerves are represented 
beside the spinal cord. The recurrent nerves are seen coming off 
the vagi which lie next to the spinal cord, and finally branches 
either from the recurrent or from the lower limits of the vagi in the 
cardiac area are seen coursing toward the heart. These may be 
said to represent schematically the depressor nerves which carry 
the only sensory vagal fibers. Coming away from each sympathetic 
ganglion, we have represented other branches. In sequence from 
above downward' these are -called the superior, middle and inferior 
cardiac nerves. We have then to consider as possible nerves which 
should be cut in stopping the reference of stimuli from the heart to 
the central nervous system only the depressor nerves, which are of 
vagal origin, and the nerves from the heart which reach to the 
lower and middle cervical ganglia as well as to the first thoracic or 
stellate ganglion. 

The original operation of Jonnesco included the removal of the 
cervical sympathetic ganglia on both sides from above downward, 
including the first thoracic ganglion. In view of our present knowl- 
edge, this would seem to remove all possible sensory lines of com- 
munication to the central nervous system except the depressor fibers. 
The proposal that the sensory impulses in angina pectoris might be 
carried to the central nervous system by the depressor nerve was 
made by Wenckebach, and certain surgeons have attempted to 
interrupt these lines of possible sensory communication. It is very 
doubtful whether the depressor nerve can be identified in an opera- 
tive procedure. The only sure method of finding it would be to 
stimulate all fibers found in a certain region in the neck and study 
the effect upon the heart rate. This nerve is known by the anato- 
mist to have a very variable course, and it is most unlikely that it 
could be identified with regularity in human cases.. Furthermore, 
there is no reason to think that it carries stimuli which might result 
in the pain that occurs in angina pectoris. In the first place, 
stimulation of its central cut end does not produce, the somatic 
reactions of rise in blood pressure and heart rate, sweating and emo- 
tional disturbances either in man or animal which one might expect 
if it could carry such impulses. In the next place, its point of 
central connection is in the region of the medulla, and an overflow 
of stimuli here would hardly be recognized as pain in the. brachial 
and thoracic region which is the usual location of the pain in the 
clinical disease, angina pectoris. 
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It is certain that if we consider angina pectoris as a cardiac dis- 
order, we must imagine that the stimulus which ultimately results 
in pain arises in the heart. It is true that the pain in angina pectoris 
usually is present in the arm or upper thoracic region. This would 
seem to mean, if we accept the modern view of referred pain, as 
proposed by Head and Sherrington, that nonspecific impulses enter 
the spinal cord, and because of their intensity overflow and stimu- 
late the sensory nerves in that region, so that in the case of angina 
pectoris the impulses must reach the spinal cord in either the lower 
cervical or the upper dorsal segments. 

With this in view, let us turn to a review of what has happened 
to the patients who have been submitted to ablation of either the 
vagus or sympathetic pathways. For convenience of study we have 
divided them into the following five groups: 

TABLE I. 

Group I. The complete Jonnesco operation. 

A. Bilateral. 

B. Unilateral L or R.* 

Group II. Operations upon the cervical sympathetic chain. 

A. Superior cervical ganglion procedures = cither excision o! 
ganglion or division of superior cardiac nerve, or A' of the Taurus 
communicans, that is, main connecting trunk. 

B. Middle cervical ganglion procedures = either excision of ganglion 
or division of middle cardiac nerve, or of the ramus communicans 
below ganglion. 

C. Inferior cervical ganglion procedures = either excision of ganglion 
or division of inferior cardiac nerve, or of the ramus communicans 
below ganglion. 

Group III. Operations upon the depressor nerve. 

Group IV. Combined operations, atypical, upon both the vagus and sympathetic 
elements. 

Group V. Procedures aimed at the posterior nerve roots themselves. 

*L or R, = left or right sided. 

Group I concerns the complete Jonnesco procedure, which consists 
in removal of the complete cervical chain down to and including the 
first thoracic ganglion. This group is subdivided into the classes 
in which the operation is completed on both sides or only upon one 
side. 

Group II is that group into which we have arbitrarily placed all 
the partial cervical sympathetic procedures. These are further sub- 
divided according to how much of the cervical sympathetic appa- 
ratus has been removed. There is the greatest variation in this 
group, but it is well to mention here that operation from the middle 
cervical ganglion down should have a quite different significance 
from those operations which concern solely the upper cervical gang- 
lion and its ramifications. We have pointed out that the function 
of the upper ganglion is purely motor whereas we know sensory 
fibers run through the cervical sympathetic system, beginning as 
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high as the middle ganglion and including the first dorsal or stellate 
ganglion. 

In Group III we have placed the various operations, unilateral 
or bilateral, upon the depressor nerve, and these constitute the only 
interference with the vagal system. 

Group IV includes a few combined operations in which both the 
vagal fibers as well as the most varied group of sympathetic fibers 
have been divided. 

Group V concerns procedures which attack the posterior sensory 
nerve roots. In some of these cases novocain or alcohol was 
injected into the dorsal ganglia; in others the roots were actually 
cut. 

In Table II we have summarized the results in 120 cases selected 
from the literature. We have included in this analysis of the 
material available probably only a small fragment of the cases 
which have actually been performed. This is partly because certain 
of the data are so meagerly presented that they cannot be of value. 
Certain cases, in which it was obvious that the procedure was per- 
formed mistakenly for other diseases than angina pectoris, have 
been discarded. Certain authors, notably Leriche, who has stated 
that he has performed as many as SO cases, have never presented 
their complete material in published form. Reasonable doubt can 
unquestionably be cast upon the final diagnosis in some of the cases 
used for this summary, and still further doubt may be cast upon the 
results as tabulated by the various surgeons. We have frequently 
found in articles that in summarizing his report the author lias 
stated that all cases were relieved, and yet in the intimate case 
reports of the patients as appearing in the same article one finds 
such statements as, “the patient continues to take small amounts 
of nitroglycerin” or “the patient still complains of considerable 
retrosternal distress.” In view of the fact that there may be a 
psychic element in the clinical disorder, angina pectoris, it is 
extremely hard to correctly classify the end results, for it is possible 
that quite unintentionally by holding out hope to the patient the 
surgeon may have done an amount of good which he has translated 
as an operative result. The material available, however, is suffi- 
cient to allow certain deductions to be drawn, and, although in 
reading the reports of cases one can never be absolutely sure that 
the patient submitted to operation had angina pectoris, it is most 
probable that the great majority of those included in this series 
actually suffered from this disorder. 

A study of this material brings home the deep impression that 
it is unfortunate that surgeons should explore any fields in the 
diagnosis of which they may not be sufficiently expert. There is 
no diagnosis in medicine which requires greater discrimination than 
the diagnosis of angina pectoris. Since the cause of the disease is 
unknown, the clinical picture alone can be used in classifying 
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1 Death first twenty-four hours postoperative. 

J Arbitrarily classed as good (G), improved (I), not relieved (N.R.). _> 

5 Ono case by Tuffier in which the stellate and lower cervical ganglia were removed was placed in this group since the actual result approx- 
imates the effect of the complete Jonnesco procedure except innervation from the upper cervical ganglion which would remain unaffected. 







620 cutler: surgical treatment of angina pectoris 

cases. The clinical picture of angina pectoris closely simulates 
that presented by many cases of aortitis, of aneurysm of the aorta 
and of infarct of the heart. There may be those who believe that 
coronary disease is synonymous with angina pectoris, although there 
is plenty of evidence in cases which have come to autopsy, including 
the first case described by Heberden, that coronary disease may 
frequently be absent in patients suffering with the typical pain of 
angina pectoris, and in whom relief was given by the administration 
of nitrites. 

The figures presented in Table II show that 62 per cent of the 
patients submitted to the Jonnesco procedure, both unilateral and 
bilateral, are in a satisfactory condition for a sufficiently long period 
after operation to justify the assumption that the operation has 
benefited the patient. In addition to this large percentage, 18.5 
per cent have been improved. This means that 80 per cent of the 
patients submitted to this procedure have been improved. If we 
take the various procedures upon the cervical sympathetic chain as 
a whole, we find that 41.5 per cent of the patients are certainly 
relieved following the procedure and that an additional 35.8 per 
cent are improved. The total figures for Groups I and II show 
that roughly around 80 per cent in each group seem somewhat 
relieved. When one intimately surveys the individual cases in 
these two groups, it is obvious that the results by the complete Jonnesco 
procedure are better than those given by the simpler procedures involved 
in any of the cervical sympathectomy operations. The Jonnesco pro- 
cedure, however, gives a slightly higher operative mortality. It is 
interesting to note that all the fatalities in this group occurred fol- 
lowing the unilateral procedure, but this probably means that the 
patients who were not good risks found the one-sided procedure too 
great, and any patient who could survive the risk of operation— and 
this probably means the risk of any operation— would survive a 
second procedure on the opposite side. 

In view of the discussion above concerning which pathways were 
interrupted in the various operations, it would be well to compare 
the figures for superior cervical sympathectomy with the other pro- 
cedures, for in this operation we are concerned only with motor 
pathways. In operations involving the superior cervical ganglion 
or the superior cardiac nerve we find that only 34.5 per cent gave a 
good result, and that only 72 per cent were improved by the pro- 
cedure. This does not contrast favorably with the results achieved 
by the Jonnesco procedure where 62 per cent were good results and 
81 per cent were improved. It appears from these figures that inter- 
rupting motor pathiuays is not so satisfactory a method of blocking the 
painful attacks in angina pectoris as interference with pathways which 
we know are sensory in function. It is certain, however, that in 
some cases where the sensory pathways were blocked, and where 
only the superior cervical ganglion remained, that anginal attacks 
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have recurred with the radiation of pain into the face and neck, 
which is the area supplied by the superior cervical ganglion. I his 
would indicate that the motor element is a factor m some cases of 
angina pectoris. 

The operations in the depressor group are too few to draw any 
conclusions from, as are the combined operations in the depressor 
and cervical sympathetic group. Moreover, one can justly cast 
some doubt on the fact that the depressor nerve was actually cut 
in these procedures. If it was not cut the fact that some relief 
has been obtained gives ns reason to again bring up the question 
as to how great the psychic element is in the clinical disorder, 
angina pectoris. 

At this time we do not feel that it is justifiable to discuss pro- 
cedures upon the posterior nerve roots. It seems possible that by 
destroying these roots, either with alcohol or by operative methods, 
the nervous arcs would be interrupted which allow the patient to 
perceive the symptom pain. The material presented, however, .by 
those investigators interested in this procedure is not convincing. 
Certainly many of the patients did not suffer from angina pectoris, 
although there is no doubt that they had precordial pain. Again 
the relief is a temporary matter where novocain or alcohol is used, 
and, as a further consideration of this group, we feel that the injec- 
tion of alcohol into the posterior nerve root, though possible, may 
not be such a safe procedure as its simplicity would seem to indi- 
cate. Things accomplished in surgery unaided by vision, or the use 
of a powerful drug like alcohol, and particularly when in proximity 
to the delicate structure of the nervous system, are often fraught 
with grave danger and entail serious consequences. The fact that 
relief can be obtained by such a method does not make us feel that 
this is the best way to obtain it. 

Conclusions. It would seem that a sufficient number of cases have 
now been presented to draw certain deductions. From these figures 
it appears that operations which divide the known sensory pathways 
in the sympathetic nervous system connecting the heart with the 
central nervous system give a fairly high percentage of satisfactory 
results. It is apparent also that the complete Jonnesco procedure 
achieves part of its success because it interferes with a motor auto- 
nomic reflex as well as interrupts the sensory pathways. Whether 
this operation is unduly extensive, as proposed by Danielopolu, and 
whether division of the sensory elements entering and leaving the 
two lower cervical and the first dorsal ganglia, but without removal 
of the ganglia, will yield more satisfactory results is still to be 
proven. The failure of any single procedure to alleviate the pain 
in all cases leaves us with the definite impression that much more 
is to be learned. If the division of a certain pathway eradicates 
the pain in- one case, why should it not do the same in every case? 
I lie fact that it does not, and -the fact that so many varied pro- 
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cedures give relief one time and again fail, arouses more strongly 
than ever our curiosity as to just what it is that results in-the clinical 
picture, angina pectoris. 
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CARCINOMA DEVELOPING IN THE PAROTID (STENSEN’S) DUCT. 

With Clinicopathologic Report of a Case. 

By J. L. GoFORTn, M.D., 

DALDAS, TEXAS. 

(From the Radiologic Clinic, and the Laboratory of Morbid Anatomy of the 
Philadelphia General Hospital.) 


The common pathologic conditions primarily affecting and involv- 
ing the salivary ducts include the various types of infection, cal- 
culus formation and the lesions resulting from their association with 
each other. The usual complications and sequel at of salivary con- 
cretions are obstruction, retention-cyst production and occasionally, 
following rupture of a sialocele, fistula formation. Chronic inflam- 
matory changes, as a rule, are evident, and often are present to 
such a marked degree in both the duct and gland that the basic 
condition is masked beyond recognition. Secondary glandular 
enlargement, with accompanying pain, also may obscure the picture 
by diverting attention to the .gland, instead of the duct. 

Very little information is available concerning the neoplasms of 
the salivary ducts. The term “tumor” is often used in the sense 
of swelling resulting from stricture, obstruction, and inflammation, 
but references to “new growths” are very uncommon. From the 
occupational point of view, the pneumatoceles, occasionally formed 
in the parotid ducts of professional blowers, are interesting. Seneque 1 




Fig. 1. — Dental roentgenogram showing shadows that were interpreted as represent- 
ing areas of calcification in the nodule. 



Fig. 2.— Photograph of sectioned specimen. Note tightly-fitting capsular struc- 
ture about nodule. The mouth of the parotid duct is recognized by the attached tag 
of buccal mucosa. The hole in the center of the nodule is a needle puncture. 
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Fig. 3. — Low-power microphotograpli (126 X) showing cancer cells invading the 
soft tissues about the nodule. Note fibroliyaline nature of the nodule with numerous 
areas undergoing calcification. 
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Fig. 4.— Low power view (12G X) showing small nests of cancer cells that have 
traded the fibrohyaline portions of the nodule. An area of calcification is present. 
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wcr view (12G X) showing metastasis to cervical lymph node. I ho 
re is a reduplication of that noted in the primary growth. 



Fig. 7 . — High-power view (276 X) of metastasis to cervical lymph node. The cells 
are quite similar to those composing the primary growth. 
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reports such a case with an associated multilocular retention-cyst 
occurring in a glassblower, and refers to other similar cases. A 
search through the scanty literature on the subject indicates that 
instances of malignancy occurring in a duct, either primarily, or m 
association with salivary concretions, are quite rare. Harrison, 2 
in a recent contribution, finds that 375 cases of salivary calculi have 
been recorded since 1825 ; there is no mention of malignant disease 
occurring in connection with, or as a sequel to, sialolithiasis in any 
of these cases. 

The following case* of malignancy developing in the parotid duct 
in connection with a peculiar calculus-like structure, and terminating 
fatally, exhibited such unusual features that it is placed on record 
because of its clinical and pathologic interest. 

Case Report C. H. (P. G. ILSurg. Path., No. 6670), a white female, aged 
sixty years, came to the radiologic clinic of the Philadelphia General Hospital, 
in the sendee of Dr. John B. Camett, complaining of pain in the left side of 
the face. In February, 1925, she had first noticed a small lump behind the 
lobe of the left ear. Soon after this she experienced periodic attacks of dull, 
aching pain in the left cheek and which often included the forehead, scalp 
and ala nasi. These attacks became more frequent, and soon were so 
severe that she could not sleep. In August, the left side of the face sud- 
denly became swollen, the eyelids drooped, there was much lacrimation, and 
fluid ran out of the left corner of the mouth when she drank. She stated 
that for many years there had been a “small lump” inside the left cheek; 
at about this time this lump began to grow larger “because of irritation 
caused by her false teeth.” Previously, the lump had never been painful, 
or varied in size. She had never noticed a discharge of any kind from the 
duct, and the parotid gland had never been swollen or tender. In September 
1925, the nodule back of the angle of the left jaw was removed for diagnosis. 
It proved to be an enlarged cervical lymph node, showing metastatic car- 
cinoma.. Dr. E. A. Case, of the Polyclinic Hospital, gave the microscopic 
diagnosis of “scirrhus carcinoma” (Figs. 6 and 7). Shortly after this the 
patient came to the Philadelphia General Hospital for relief of pain, and 
treatment. She had lost 25 pounds in weight during the past eight months. 

On physical examination, there was complete left facial paralysis, and the 
cheek was swollen and puffy. Inside the cheek, in the region of the distal 
portion of the parotid duct, and about 1 cm. from its mouth, a small, firm, 
spherical nodule, apparently about 1 cm. in diameter, was felt. This nodule 
was fixed to the tissues, and was not tender on palpation. Cyst formation 
or glandular enlargement was not demonstrable. There was no ulceration 
or induration of the buccal mucosa, A roentgenogram of the nodule 
revealed a shadow suggestive of calculus or tissue undergoing calcification 
(Fig. 1). The remaining physical findings were irrelevant. The laboratory 
examinations were negative, except that the red blood cell count was 
3,800,000. 

October 8, 1925, under local anesthesia, Dr. Carnett excised a small, 
apparently encapsulated, whitish, calcific nodule from the distal portion 
of the parotid duct. The patient was discharged October 21, with the 
facial condition improved. She was readmitted December 23 because of 
severe and frequent pains in the left half of the head. Despite numerous 
applications of radium, she gradually failed and became cachectic. Local 
\ 
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recurrence was never demonstrable, but there were clinical evidences of 
metastasis. Exitus occurred in June, 1926. Necropsy was not permitted. 

Pathologic Study. The excised mass consisted of a firm, rounded, calcific 
structure, surrounded by a tightly fitting capsule. A tag of buccal mucosa 
was attached. The nodule was sectionable (Fig. 2); the cut surface was 
grayish-white, and the tumor appeared to be. composed of dense fibro- 
hyaliue tissue, throughout which were scattered many calcified areas. The 
attached tissues were infiltrated, and fixed to the nodule; malignancy was 
not suspected. Grossly the specimen was regarded as an atypical salivary 
calculus about which an extensive chronic inflammatory reaction had 
occurred. 

Microscopically, an anaplastic or undifferentiated squamous-cell car- 
cinoma was seen growing around, and into, the nodule (Figs. 3 and 4). 
The nodule itself was composed of very dense fibrohyaline tissue, through- 
out which many foci of calcification were demonstrable. It did not have 
the structure of a true calcific salivary concretion. The cancer cells were 
large and spheroidal in shape; the nuclei were large, vesicular, and deeply 
stained; the nucleoli were enlarged and prominent. Numerous mitotic 
figures were seen (Fig. 5). Prickles and pearly bodies were not demon- 
strable. Small nests and cords of cells invaded the neighboring tissues, and 
occasionally the nodule proper (Fig. 4) without recognizable structure forma- 
tion. Histologically these cancer cells resembled modified, immature, 
squamous epithelial cells. 

Sections prepared from the cervical lymph node metastasis (Figs. 6 and 7) 
revealed a secondary neoplastic growth composed of cells, very similar in 
appearance to those of the primary tumor. 

Dr. James Ewing, of New York, in confirming our diagnosis, stated that 
lie had never seen a carcinoma develop from, or in association with, a cal- 
culus in Stensen’s duct. 

Comment. Tlie possible etiologic relationship of cancer to 
lithiasis is generally recognized, and, in the light of available data 
seems fairly definitely established in certain organs. Instances of 
carcinoma of the biliary tract associated with biliary calculi are 
well known. Ewing, 3 in reviewing the literature on the subject, 
found that gall stones were present in 69 to 100 per cent of the cases 
of gall bladder cancer studied, and that the proportion of cases of 
cholelithiasis which develop cancer is estimated from 4 to 18 per 
cent. Slade’s 4 study also indicates that the two occur together in a 
high percentage of cases; he found that the calculi were usually 
rough when associated with cancer, and concluded that gall stones 
might be looked upon as a determining cause of gall bladder malig- 
nancy. 

Carcinoma of the urinary tract associated with urinary calculi 
is less frequently seen. Coryell 5 reported 9 cases of concomitant 
renal cancer and stone, and Menetrier and Martinez 0 describe in 
detail a case they have observed in which it was shown that the 
stone actually prepared the ground for the development of cancer 
by chronic irritation of the epithelium. We have been unable to 
find any recorded instances of ureteral or urinary bladder cancer 
associated with ureteral or vesical calculi. Boyd 1 states that no 
relationship has ever been shown to exist between carcinoma of the 
bladder and stone. 
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Mmet’s 3 case of pancreatic malignancy, occurring with pancreatic 

lithiasis is unusual and interesting. 

Salivary calculi are relatively common, yet infrequent compared 
to the incidence of biliary and urinary calculi. Edington 0 reports 9 
cases of salivary lithiasis, S occurring in the submaxillary duct, and 
one in the parotid duct. In no instance were the sequelro and com. - 
plications other than obstruction, enlargement of the respective 
gland, and secondary infection. Bailey 10 refers to the 20 cases of 
cancer of the submaxillary gland on record, and states that “there 
is very little evidence to show, that calculi predispose to this con- 
dition.^ 

The relatively high frequency of carcinoma of the gall bladder 
occurring in association with cholelithiasis, as compared with the 
rather low incidence of associated urinary tract malignancy and 
calculi, and the extreme rareness of concomitant salivary duct malig- 
nancy and stone may be due to several factors. According to Wells 11 
the majority of gall stones are composed chiefly of cholesterol, in 
combination with the calcium salts of bile pigment, and small 
amounts of organic and inorganic material. The rough, rounded 
crystalline stones often contain over 90 per cent of cholesterol. 
Urinary calculi vary considerably in composition, but consist 
mainly of urates, oxalates, carbonates, and phosphates in combina- 
tion with calcium, ammonium and magnesium. Pure uric acid and 
calcium oxalate stories are occasionally met with in acid urine; in the 
presence of infection, phosphates and urates are deposited. Pan- 
creatic stones consist almost wholly of calcium carbonate; varying 
amounts of calcium phosphate and magnesium carbonate are occa- 
sionally present. 

Salivary calculi are rather similar to pancreatic stones, and are 
composed chiefly of calcium carbonate and phosphate, in combina- 
tion with traces of organic matter. Pathologic deposition of calcium 
salts in diseased tissues occurs ordinarily in the ratio of six parts of 
calcium phosphate to one part of calcium carbonate; traces of mag- 
nesium phosphate may be present. 

Infection and inflammation sooner or later supervene on lithiasis 
in the majority of cases. Coincident with this the blood calcium 
rises, and there follows, as a rule, deposition of calcium salts over 
concretions which were originally of pure and specific composition. 

When these data are analyzed and are balanced against the clinical 
and pathologic findings as regards tissue changes due to lithiasis, it 
appears that cholesterol is the only constituent of calculi that pos- 
sesses possible carcinogenic properties. Excepting certain appar- 
ently harmless elements found mainly in urinary stones, the remain- 
ing ordinary components of calculi are common to practically all 
calculi, and pathologic processes where calcification occurs. Itofi’o 12 
has found a high percentage of cholesterol in earlv and well- 
developed cancerous lesions, with associated hypercholesterolemia 
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He concludes that cholesterol is involved with the enhanced 
nutritional function of tissue growth as known in neoplasia, and 
that it may act as a precursory agent in the development of malig- 
nant disease. The cholesterol metabolism in malignancy, and its 
specific effect on tissue proliferation remain subjects for further 
investigation, but from the striking relationship that exists between 
gall stones and gall bladder cancer, the possibility of cholesterol 
playing an important, and perhaps etiologic, role in the develop- 
ment and behavior of certain types of cancer is strongly suggested. 

The -constant irritation of the epithelial cells of the mucosa by 
calculi, particularly in the presence of infection, is an illustration 
par excellence of the view commonly held that chronic irritation is a 
prominent factor in inducing malignant transformation of the 
epithelium. Yet, on analysis, one is struck by the relative rareness of 
associated stone and cancer in all organs except the gall bladder. 
The gall bladder is lined by tall, columnar, mucus-secreting cells; in 
practically every other organ which is the seat of calculi, the lining 
mucosa is of the squamous-cell or transitional-cell type. This might 
suggest that glandular mucosa is more susceptible to malignant 
transformation than squamous mucosa under the influence of chronic 
irritation, but until the effect of cholesterol is determined such a 
conclusion is not justifiable. Infection, inflammation, and irritation 
bring about changes in the mucosa which in time are recognized as 
hypertrophy, and occasionally, metaplasia of the epithelium, with 
attendant surrounding fibrosis. That a process which is essentially 
protective and defensive in its reaction to harmful agents should, 
through overstimulation, become self-destructive, seems unnatural, 
yet there is evidence that, following metaplasia of epithelium, there 
ensues an actual malignant transformation of the changed cells in 
rare cases. We believe our case to be an example of this. 

There are certain peculiarities about our case. The nodule, 
although largely calcified, cannot be regarded as a true calcific 
salivary concretion because of its histologic appearance. Basically it 
appears to have been a fibrous structure that in time became hyalin- 
ized and partly calcified. Its location and long period of duration 
probably caused it to act very much like a sialolith, however, causing 
partial obstruction. One is tempted to explain matters on the 
supposition that the structiue, whatever its true nature, over a long 
period of time brought about, possibly through mild continuous 
irritative activity, a change or metaplasia in the short columnar 
cells that normally line the parotid duct, which, in turn, eventuated 
into malignant transformation of these cells. This conception fits 
both the histologic picture and the clinical course of the case. The 
cancer cells were anaplastic and appeared to be growing rapidly, 
microscopically. Clinically metastasis occurred relatively early and 
a fatal termination came soon. In addition to its clinical and 
pathologic interest, the case is worthy of record in that it designates 
the parotid duct as a rare source of carcinoma of the cheek. 
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Summary. 1. An instance of carcinoma developing in the parotid 
duct in association with a peculiar, calculus-like structure, is recorded . 

2. The etiologic relationship of lithiasis to malignancy is reviewed. 
Associated stone and cancer are well known in the biliary tract. In 
all other organs where calculi occur, carcinoma seldom supervenes 
on lithiasis. In the salivary system, associated stone and cancer 
are practically unknown. 

3. It is suggested that cholesterol plays an important r6le in the 
development of gall bladder cancer. Chronic irritation, secondary 
infection, and inflammation bring about hypertrophic and prolifera- 
tive changes in the mucosal epithelium, but do not appear to be 
carcinogenic per sc. Several factors appear to be operative in induc- 
ing the malignant transformation of epithelium in the presence of 
calculi. 

4. Metaplasia of epithelium occurs rarely as an atypical reaction 
to long-continued irritation. Malignant transformation of the 
changed epithelium may follow this. 

5. Our case designates the parotid duct as a rare source of car- 
cinoma of the cheek. 
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THE MEDICAL TREATMENT OP ULCER OF THE STOMACH.* 

( 

By Franklin W. White, M.D., 

BOSTON. 


The treatment of gastric ulcer is a less congenial subject to the 
p lysician than the treatment of duodenal ulcer, because the former 
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is usually a more serious condition and the results of medical treat- 
ment less striking. In fact, we occasionally meet the opinion that 
there is no medical treatment of gastric ulcer; that the patient 
should go at once to a surgeon when this diagnosis is made. With 
this, our own experience does not agree. We will give our observa- 
tions in a series of 51 cases in private practice in which this diag- 
nosis has been made, and which have been followed for five years 
or more, giving the details of the medical treatment used and the 
end results which have been obtained. 

The Accuracy of Modem Diagnosis. Accurate diagnosis is essen- 
tial to good treatment. In the past the surgeon had a great advan- 
tage over the physician; usually he knew when he was treating 
gastric ulcer, because he had seen and felt it, and the physician had 
not. Man} 7 ulcers were overlooked by the physician and called 
" hyperacidity,” and many so-called ulcers were given medical 
treatment, and included in medical statistics which were not ulcers 
at all, but neuroses, pathologic gall bladders, or appendices; in 
addition it was often not possible to make a definite distinction 
between gastric and duodenal ulcers. This led to a sharp contrast 
between medical and surgical statistics. 

Our present-day accuracy of diagnosis of gastric ulcer without 
operation is over 90 per cent. It is rare in a carefully studied case 
either to overlook an ulcer, or to diagnose ulcer when it is not 
present. This is largely due to the addition of the Roentgen ray 
to our other methods. The Roentgen ray not only discovers the 
deformity of ulcer, but locates it in the stomach or duodenum, gives 
us an idea of the size of lesser curvature ulcers, and by the Graham 
test and in other ways detects many pathologic gall bladders simu- 
lating ulcer. It may also discover chronic changes in the appendix. 
On this basis, a new set of medical ulcer statistics have been accu- 
mulating in the last ten years, which have real value. 

Some difficulties in diagnosis still are met. The cases with gastric 
hemorrhage with few or no digestive symptoms and negative Roent- 
gen ray findings are hard to classify. An occasional pyloric cancer 
is hard to distinguish from pyloric ulcer at the first examination, but 
is almost always discovered when followed with painstaking care for 
a short time. 

The accuracy of modern diagnosis brings with it the responsi- 
bility for earlier and better treatment. The long medical histories 
with years of medical treatment are a reproach. Many ulcers in 
private practice have gone unrecognized for years because they 
were not taken seriously enough, and no Roentgen ray examination 
made. It is safe to say that fully one-half the gastric ulcers have 
been diagnosed late. 

It is important for the present-day practitioner to have the 
early ulcer picture in mind, the common hunger pain or “ hyper- 
acidity ” svndrome, the relief by food and by alkalies, and the 
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Roentgen ray deformity, and not to think of severe pain, hemor- 
rhage, anemia, obstruction and perforation as the cardinal sy mp- 

By using the Roentgen ray promptly we can often make an eailiei 
diagnosis when the patient is younger, when remissions are long 
and there are no complications. This has an important effect on 
treatment. We are not asking impossibilities', early cancer diag- 
nosis is very hard; early ulcer diagnosis is not. 

The Selection of Cases for Medical Treatment. We think first of 
the absence of complications, such as bleeding, obstruction, and, of 
course, perforation. We will take up later the limits of medical 
treatment in bleeding and obstructive cases. Gastric ulcers are 
less favorable than duodenal, not so much on account of the cancer 
risk, but because they do not give as good results under medical 
treatment. We must also give medical treatment to many patients 
because they prefer it if it can be made successful, and to some others 
because of lesions outside the digestive tract which make operation 
dangerous. 

In selecting patients for medical treatment I wish to especially 
emphasize that the younger ones do better. We get a decidedly 
higher percentage of cures in patients under forty-five years than 
over. The most favorable cases are those which have short histor- 
ies, short attacks and long remissions (the so-called acute recurrent 
type of ulcer) and those who are intelligent and are willing to see 
the doctor occasionally during a period of several years, even when 
symptom-free. We can make medical treatment a success with a 
larger proportion of private than hospital patients, because of their 
greater intelligence, easier circumstances, better food and better 
contact with the physician. 

We used to think that the discovery of an hour-glass stomach was 
an indication for operation. We now realize that this is true only 
when it causes symptoms. We have several eases who have been 
under occasional observation for years, who have no obstruction, 
and enjoy excellent health, and would not consider an operation. 
Dr. F. Ii. Lahey, of Boston, has reported the same experience. 

_ The General Treatment. The plan of medical treatment must be 
simple, logical and above all practicable. Most people cannot 
afford to “ make a pet” of an ulcer, as Dr. Mayo says, or to devote 
much time and money to repeated hospital treatment. 

We like to classify and plan separately for gastric and for duo- 
denal ulcer. The treatment is very similar, but the medical 
responsibility , the follow-up, the results and the surgical aspects 
differ somewhat. 

f rGa f men t is still largely symptomatic, since the cause is not 
definitely known, but evidently the mixed result of chemical 
mechanical, infectious and nervous factors. Vague talk about dia- 
theses gives no practical help at present. We will sum up briefly 
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the chief factors in medical treatment in the approximate order of 
importance. 

A bland did is essential and easily understood. The Leube and 
Lenhartz and Sippy diet use much the same foods. We need ride 
no hobbies, but consult the taste of our patient. Milk and egg, 
milk and cream or cereal gruels at the start do equally well. 

Frequent feeding is the great thing, and must be emphasized, six 
times a day or even more at the beginning. This is easily arranged 
with ambulatory cases by means of a thermos bottle. We have given 
up the use of duodenal feeding in ulcer as it is less comfortable for 
the patient and has no real advantages over mouth feeding. 

These are the two routine diets which we use, which allow suffi- 
cient choice of food to suit individual tastes. The “periods” in 
Diet I are approximately a week, but are varied to suit the severity 
of the case. The strict Lenhartz regime of egg and milk, only in 
the first week is distasteful to some people. We prefer to vary it 
with gruels and milk and cream. 

Diet I. First Period. Strained cereal gruels or strained cream 
soups made from vegetables (such as potato, celery, corn, asparagus) 
or milk and cream; equal parts are given in one- or two-hourly 
feedings, beginning with 1 ounce and increasing up to 3 or 4 ounces. 
If desired, the Lenhartz feeding may be given, namely, '8 ounces of 
milk and 2 eggs beaten up and divided into twelve feedings, one 
every hour. Each day add 1 more egg and 3 ounces of milk until 
6 eggs and 1 quart of milk are taken. On the third day add \ ounce 
of sugar or milk sugar to the beaten eggs, gradually increasing to 
1 ounce of sugar. 

Second Period. Two or 3 eggs, soft cooked; three feedings of 
1 ounce each of boiled rice, or other well-cooked cereal (not oat- 
meal) served with sugar and cream. One-half to 1 ounce of butter 
per day. Gruels, cream soups, milk, egg and milk, 1 or 2 pieces 
of very dry toast, well chewed, or milk toast, plain crackers, maca- 
roni, Mellen’s Food, or malted milk, junket, custard, cream toast, 
ice cream. Six meals a day. 

Third Period. Add 1 or 2 ounces of tender beef, chicken, chop 
or steak, daily; also simple cornstarch, custard and rice puddings. 

Fourth Period. Add well-cooked mashed potato or squash, vege- 
table purges, finely chopped spinach; apple sauce or stewed pear. 

General Directions. Eat slowly, chew well; no very hot or very 
cold foods; no worry at meals. Never eat until overfilled. Take 
a little lunch between meals, for example, a glass of milk, malted 
milk or cocoa, with 1 or 2 crackers. No raw fruit or vegetables for 
six months. 

Diet II. The general plan of the diet is three moderate-sized meals 
at regular intervals in the day, and supplemental meals of malted 
milk or milk reinforced with cream, cocoa and crackers between 
meals and before retiring. All of the solid foods should be tender, 



white: medical treatment 'of ulcer of stomach G33 

cut very fine on the plate and thoroughly masticated before swal- 
lowing/ Altogether, foods should be taken at least five or six times 
a day in one or the other of the two types of meals. No meat 
broths, condiments, spices, coflee, ff soda water, alcohol, coarse or 
salted food, very hot or very cold foods. 

The foods permitted for the main meals are as follows: Cream 
soups, eggs, soft cooked (2 to 4 in a day), cereals (well-cooked) 
with cream in the morning, rice, macaroni, well-cooked and mashed 
potato or squash, vegetable purees, finely chopped spinach (no 
green vegetables, raw fruits, berries or nuts). Desserts, any made 
of milk, eggs and cereals (custards, simple puddings) and jellies, 
cream cheese, cooked fruit— apple, pear, peach, prunes. The best 
drink at the meals is water, hot cocoa, or malted milk. Butter, 
cream, milk, eggs, cereals and bread remain the main foods of the 
diet. Olive oil may be taken after the main meals, a dessertspoonful 
or tablespoonful. 

After the first or second week fresh beef, lamb or chicken, roasted 
or broiled, or fresh fish, broiled, baked or boiled, may be taken 
once a day (no mackerel or salmon). 

Rest is important. In most cases of gastric ulcer a week or two 
in bed at the beginning of the treatment is desirable. Some need 
twice this time, and some milder cases give good results with ambu- 
latory treatment (a large percentage of our duodenal cases do well 
on ambulatory treatment). It is usually easier to arrange diag- 
nostic tests and to begin systematic treatment in a hospital rather 
than at home. 

Drugs. We do not use many; even alkalies are not essential and 
can be omitted in many bed cases with good results. They are 
very useful; however, they simplify treatment, especially at first. 
We use them regularly in the form of the familiar Sippy powders 
(No. 1.— Sodii bicarb., magnesii oxid. pond, aa, gj; No. 2.— Sodii 
bicarb, oiij and calcii carbonat., § j), given alternately in 20 to 30 gr. 
doses midway between feedings, beginning with four to six times a 
day and usually dropping to two or three times a day in a week or 
two. No. 1 powder may have to be reduced or replaced by No. 2 
if it is too laxative. Magnesium oxide is used in amount large 
enough to give one daily formed stool, the rest of the alkali being 
given as sodium bicarbonate and calcium carbonate. The use of 
two or three powders a day midway between feedings is best con- 
tinued for several months, after that we often omit the routine 
use of powders and depend chiefly on the diet and hygienic measures, 
using the alkalies only occasionally. Some patients take one to 
three powders a day, for six to twelve months. 

An excess of alkali may cause gastric irritation or even an actual 
toxemia with renal changes which has been described by Hardt and 
Rivers, and is characterized by dizziness, headache, ’ nausea and 
vomiting and important changes in the blood chemistry They 
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found it in 30 per cent of a series of thirty ulcers on the Sippy treat- 
ment. It cleared up in one or two days on stopping the alkalies. 
They consider that alkaline therapy directed to complete neutraliza- 
tion of gastric acidity may be harmful. Dr. S. M. Jordon, of the 
Lahev Clinic, of Boston, found alkalosis in only 3 per cent of a series 
of 100 carefully studied cases of ulcer on the Sippy regime. We 
have found gastric irritation very rare with our moderate use of 
alkalies, and actual alkalosis even more rare. We have seen it in 
only a small fraction of the cases with pyloric obstruction, and will 
take it up more fully under that heading. 

The “hunger pain” of ulcer is the result of many factors, such as 
food irritation, hyperacidity, pyloric spasm, hyperperistalsis, hunger 
contractions and hyperesthesia. Alkalies are especially useful when 
the pain is accompanied by gastric distention, as in addition to 
neutralizing acid; they help partly by causing belching of gas and by 
relaxing the pylorus. 

Atropin is useful to relax spasm, quiet peristalsis and check true 
hypersecretion. Rather large doses are usually needed -j-fg- to -fa 
gr. (4 to 1 mg.) of atropin sulphate, given by mouth, once or twice 
a day. It helps to. carry the patient through the night, which is 
much the longest interval between feedings, and avoid “night 
pain” at 1 to 3 a.m. 

Bismuth salts have a remarkable quality of covering a large sur- 
face of mucous membrane and have some value as a protective in 
ulcer, but we do not use them much because the diet in the early 
weeks is very bland and apt to be constipating. 

Tobacco is important and unfortunately often allowed. Many 
proved cases of ulcer come to me smoking ten to twenty cigarettes 
or four or five cigars a day. It has an important effect in stimu- 
lating spasm and gastric secretion; it antagonizes the rest of the 
treatment and should be cut very low or omitted for some months 
at least. 

It is important to remove infection in the remission period, such 
as septic teeth, tonsils, sinuses, and so forth. If the appendix or 
gall gladder are involved this puts the patient in the major surgical 
group. 

Treatment in Remissions. This is a crucial point in medical treat- 
ment which is often neglected. Relief of pain is not a cure. It is 
usually easy to stop a recurrent attack in ulcer, to relieve pain, 
check vomiting and make the patient comfortable within a short 
time, usually in a few days. Our difficulties begin when the patient 
is symptom free. At first he is anxious, perhaps frightened, when 
the diagnosis of ulcer is made, and is very willing to cooperate; 
later the fear of the disease wears off when he finds himself promptly 
relieved and feeling entirely well. Both patient and doctor may 
get too lax, the diet is increased too rapidly, tobacco may be abused, 
the patient is too active physically, he gets tired, a little infection 
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may appear in the fall or spring and we have a recurrence of the 
ulcer. 

This sort of thing is the bane of medical treatment, which should 
be well ordered and progressive, like that of diabetes. A foolish 
diabetic does not keep well, neither does a foolish ulcer patient; 
we may go a step further and say to the doctor, that an ulcer which 
is foolishly treated does not get well. The symptom-free ulcer 
patient is like the sugar-free diabetic— he is in a happy condition, 
which must be continued even at some sacrifice. The treatment .is 
not really irksome, the restrictions are mild compared to those in 
diabetes, but they must be followed to get a permanent cure. 

Almost any doctor can stop an attack; it is what we do in remis- 
sions which count the most— in educating the patient, in rooting 
out infections and preventing recurrence. We ought to explain to 
the patient at the start the importance and chronic nature of the 
disease, the tendency to recurrence and the duration of some super- 
vision for at least two years. Much medical treatment still lacks a 
logical plan and is not systematic and thorough enough to get good 
results. If we recognize our shortcomings we can soon end them. 

Follow-up System. A good follow-up system is vital in ulcer, just 
as in diabetes. We need occasional office reports, occasional exami- 
nation of the stool for blood, occasional later examinations of the 
stomach with the Roentgen ray. It is never fair to let the patient 
shift for himself and try his luck on the wrong food. 

A late follow-up of these patients for three to five years or more 
is also of great value in getting real end results of treatment, which 
are often neglected. I am suspicious of some of the medical statis- 
tics of “cures” in ulcer and feel like asking how long the cases have 
been followed up. The figures for so-called “cures” are distinctly 
higher in the first year or two after treatment is begun, than in 
three to five years or more; often 10 or 15 per cent must be taken 
off the early high figures of the patients who are well. 

Use of Roentgen Ray and Occult Blood Tests to Follow the Results of 
Medical Treatment. In judging the results of medical treatment, 
we depend largely on changes in the patient’s symptoms and signs 
(disappearance of hunger pain and distress, vomiting, gross bleed- 
ing, weight changes, tenderness and so forth), but in many cases we 
may get valuable help from blood tests and from the Roentgen ray. 

. Testing the feces for blood is an important routine. A meat-free 
diet must be used, and low intestinal bleeding excluded. Meat is 
not usually added to the routine ulcer diet until the third or fourth 
week, so there is no interference with early blood tests of the stools. 
Positive occult blood tests showing an active ulcer or recent hemor- 
rhage usually entirely disappear in five to seven days under medical 
treatment. Any delay in the disappearance of blood is important 
and must be explained. It may be due to an ulcer which is not 
controlled by medical treatment and continues to bleed or’ to a 
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cancerous ulceration; in both cases surgery must be considered 
promptly. 

The Roentgen ray not only gives us the size and position of the 
ulcer, but enables us in a large degree to follow the course of healing. 
It is important to know just what a gastric ulcer is doing under 
medical treatment. We find that the peristalsis becomes less active 
and more normal, pyloric spasm lessens, the stomach empties better 
and above all the local deformity of the ulcer disappears, the crater 
fills up and the edges smooth out often in from one to four weeks. 
This is best seen in a lesser curvature ulcer, where we have it in 
profile (Figs. 1 to 6). In pyloric ulcer some local deformity due 
'to spasm or scar tissue is often very persistent. 

It is needless to say that these changes must be carefully cor- 
related with changes in symptoms and other physical signs. Occa- 
sionally the Roentgen ray signs may be more important than the 
clinical. The patient may lose his symptoms and gain weight, but 
lack of healing shown by the Roentgen ray may give the best indi- 
cation of a severe lesion. The best time for this reexamination of 
the stomach is at the end of one or two weeks after treatment had 
been begun, again after one or two months, and at some later 
period. 

. There is some objection to Roentgen ray studies of local deformity 
as an index of the healing of an ulcer. The crater may fill with 
food or mucus and appear healed, or the stomach be rotated a 
little at subsequent examinations and the ulcer hidden. These 
objections call for careful work and interpretation, but are not 
serious. This Roentgen ray evidence of the rapid healing of gastric 
ulcer has been checked up by operation in several of our cases and 
found to be an actual fact. 

This Roentgen ray study, together with the examination of 
resected material, has taught us much of the life history of ulcer— 
the time taken to form and heal at different stages and the degree 
of healing in intermissions. The discovery,, that good-sized lesser 
curvature ulcers will disappear almost completely within four to 
six weeks, has been a surprise. 

Late Results of Medical Treatment in Private Practice. The 
material is as follows: Of 51 gastric ulcers, 9 were operated upon 
at once and 41 put on medical treatment and tabulated below; 
135 duodenal ulcers who were put on medical treatment are listed 
for comparison. These patients have been thoroughly studied by 
modern methods, and we have every reason to believe that 90 to 95 
per cent at least were actual ulcers. They have been followed for 
three to five years or more to get actual late results. This is essen- 
tial in this chronic- disease when remissions and recurrences are so 
characteristic. Doubtful cases and short follow-ups have been 
excluded. 
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Table I. results of medical treatment. 


Well 

Better 

No better 

Later operation, after medical treatment 
Died under medical treatment 


Gastric ulcer, 
41 cases, 
per cent. 

. 39.0 

. 29.0 

. 2.5 

. 24.5 

. 5.0 


Duodenal ulcer, 
135 cases, 
per cent. 

59.2 

22.2 
4.5 
14.1 

0 


You will note that more than one-third of the gastric ulcers are 
well, less than one-third better and about one-fourth were operated 
upon after unsuccessful medical treatment. Among the well cases 
the duodenal ulcers easily lead. 

If our per cent of well cases under medical treatment, 39 per cent 
gastric ulcer and 59.2 per cent duodenal, seems moderate in com- 
parison with some other medical figures, remember that the patients 
have been followed for three to five years, and that figures showing 
apparent cure will be 10 to 15 per cent higher at the end of only six 
months or a year, because some of these cases recur later. If these 
figures seem high to some surgeons, remember that the cases include 
many of the earlier, milder type of ulcer, and that painstaking care 
has been taken in the medical treatment in periods of remission, in 
educating the patient as in diabetes. Some cases listed as better, 
but not well, would no doubt be better still with an operation, but 
the patient often refuses if he is almost well or the intermissions 
are long. Nearly twice as many gastric as duodenal ulcers were 
operated upon after unsuccessful medical treatment. 

There were no deaths among our'duodenal ulcers under medical 
treatment. The 2 cases (5 per cent) of gastric ulcer died, 1 of can- 
cer, apparently developing in a large inoperable ulcer in an elderly 
man with a bad heart, and 1 of a complicating diverticulitis of the 
sigmoid. N 

In looking over ulcer statistics we must always note what group 
is studied, whether a selected severe group sent to a gi’eat surgical 
clinic, or an average or milder group sent to a medical man in hope 
of medical relief. Our medical statistics give a general impression, 
but not mathematical accuracy, because patients occasionally change 
from one group to another, and while averages are interesting, the 
prognosis of the individual case may be different, either above or 
below the average. 

The Advantages, Limitations and Risks of Medical Treatment. The 
advantages of medical treatment are that most patients prefer it. 
There is no mortality from the treatment itself, and nearly 40 per 
cent of gastric ulcers, and nearly 60 per cent of duodenal ulcers *et 
well and stay well, even if followed for a long period. ' & 

The disadvantages are that it is more tedious, requires more self 
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control (like diabetes), and an unintelligent or poor patient may 
find it difficult to carry out, and allied pathology in the abdomen 
may not be discovered and removed at the start. 

There is some overlapping of medical and surgical treatment. 
There are cases which are best treated medically, and others best 
treated surgically, but there are some which may be treated in 
either way. The treatment sometimes depends on the clinic to 
which the patient goes. The patient with moderate grade -spastic 
pyloric obstruction going to Sippy’s Clinic some years ago would 
have undoubtedly had medical treatment, the same patient going to 
a surgical clinic would undoubtedly have had a gastroenterostomy. 

It is unwise to have medical and surgical treatment overlap too 
much. It is unwise for the physician to keep cases of pyloric 
obstruction too long on medical treatment in the hope that pyloric 
spasm will entirely disappear. It is unwise for the young surgeon 
to operate upon many uncomplicated duodenal ulcers in young 
persons with long remissions, who could easily be cured by medical 
means. The patient has a right to expect the kind of prompt and 
efficient treatment which is simplest and will suit him best. The 
doctor does not always make the decision. There are illogie reac- 
tions to operation on the patient’s part. We have the recurrent 
bleeding or very obstructing ulcer who refuses operation, and the 
young neurotic - uncomplicated case who "would like to try a 
gastroenterostomy.” 

The Ulcer-cancer Question. The possible development of cancer 
on the base or border of a chronic gastric ulcer has an important 
bearing on the treatment, and is a difficult subject to discuss because 
there has been so little agreement among pathologists about it. 
We will quote only a few typical figures which vary from 71 per 
cent (McCarthy), 21 per cent (Finsterer) to 5 per cent (Ewing), 
with many other pathologists near the lower figures (Aschoff, rare; 
Crile, probably less than 5 per cent; and so forth). 

Each man is impressed by his own experience and that in his own 
locality. Ours all points one way. In our series there was only 
1 case in 51 gastric ulcers, about 2 per cent. At the Peter Bent 
Brigham Hospital, in Boston, they record 4.5 per cent in 201 cases. 
At the Massachusetts General Hospital Dr. Wright, the pathologist, 
says: “Cancer developing on chronic ulcer of the stomach is very 
rare, that is, cancer found in only one portion of a chronic ulcer. 

I have seen only a few, perhaps .3 or 4 cases, in my life.” 

Dr. F. B. Mallory, the pathologist at the Boston City Hospital, 
says: “We have ulcerating cancers, but I have never seen a cancer 
originating in peptic ulcer, that is, a chronic ulcer with cancer nests 
in the border or base.” 

A number of excellent clinicians who have treated many cases of 
ulcer of the stomach are not sure that a single case treated in their 
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clinics has later developed cancer, and others a possible 1 to 5 per 
cent. Einhorn, Rehfuss, Smithies, Soper, Friedenwald, Alvarez, 
Richard Cabot and Harlow Brooks place the figure. variously at 
0 to 1 or 2 or 5 per cent. These reports of cases having prolonged 
medical treatment would be just the ones to show cancer develop- 
ment if such a change occurred. If there were 70 per cent of cancers 
lurking in the background we should be swamped with them. 

The willingness of the surgeon to do a gastroenterostomy in gas- 
tric ulcer throws light on his opinion of the importance and fre- 
quency of cancer development. Gastroenterostomy with its lower 
mortality was the operation done in nearly, one-half our gastric 
ulcer series without later development of a single cancer as far as 
we know. 

One is left with the impression that nearly all cancers supposed 
to develop from chronic ulcer have been malignant from the start. 

There is no doubt that a large number of gastric ulcers are best 
treated surgically. In our series of 51 cases 9 were operated upon 
at once and 10 more were operated upon later after medical treat- 
ment, making 37.2 per cent in all. There is also no doubt that a 
considerable number, 39 per cent in our medical series, get a satis- 
factory result from medical treatment without taking undue risk. 
It certainly is not necessary to treat gastric ulcers with the idea 
that a large number will turn to cancer, for if this is done the cases 
lost at -operation might easily be greater than the cases lost by 
cancer. 

We started our medical treatment of gastric ulcer with a healthy 
fear of the possibilities of cancer, but were encouraged by the present 
opportunities to see what is happening to the ulcer by means of the 
Roentgen ray and by the rapid disappearance of many gastric ulcers 
under medical treatment in four to six weeks, and by finding that 
cancer developing on our gastric ulcers was a rarity (approximately 
2 per cent) . Our only case was a very large lesser curvature ulcer 
in an elderly physician with a bad heart, which was recognized at 
once as a dangerous ulcer on account of its size, but was considered 
inoperable by both patient and surgeon, and was not controlled by 
medical, treatment. This case was not proved pathologically, but 
the clinical evidence of a cancer developing on a gastric ulcer seemed 
reasonably clear. • 

We began- our medical treatment of gastric ulcer with private 
patients, where the surgeon hesitates, such as young persons, old 
ladies, high lesser curvature cases and gradually extended it to some 
others, especially small lesser curvature ulcers. 

Any physician who attempts medical treatment of gastric ulcer 
must do it with his eyes open and with a due sense of responsibility 
and a willingness to follow his cases with painstaking care bv 
means of Roentgen ray examination, blood tests, tests of the empty- 
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ing of the stomach and so forth. If this is done, medical treatment 
is reasonable and safe, favorable cases are continued on medical 
treatment and unfavorable ones are promptly weeded out and 
referred to a surgeon. We have had no serious mistakes under this 
scheme, no serious complications, no unexpected cancer developing 
on our ulcers under continued medical treatment. 

The life history of gastric ulcer under medical treatment is very 
interesting. We often see a rapid disappearance of the ulcer 
deformity in one or two months. This is readily shown by the 
Roentgen ray in lesser curvature ulcers, and has been verified by 
operation, where this has been occasionally done after a few weeks 
of medical treatment. In gross appearance we might even com- 
pare the active ulcer to a boil with much irritation and infection, 
with much round-cell infiltration and swelling. In a month or two 
we find the swelling all gone, the crater filled up, the ulcer flat and 
little but scar tissue left (Figs. 1 to 6). 

. Treatment of Hemorrhage and Obstruction. Hemorrhage. We 
all agree that medical treatment of the first gross hemorrhage in 
ulcer is much the safest and best. Nine cases out of 10 recover from 
acute hemorrhage, even if large. We all agree that patients who 
have recurrent hemorrhages under careful medical treatment need 
surgery, preferably excision. Transfusion of blood has made the 
operation in such cases far safer than in the past. 

An occasional serious dilemma is probably unavoidable even with 
early surgical consultation. Operation may be delayed in the hope 
of getting the patient in better condition and another hemorrhage 
may cause death before or after the operation is done. 

The details of medical treatment are the old-fashioned ones, abso- 
lute rest, opium, low liquids, low stimulation, rectal feeding for a 
day or two with the important addition of transfusion of blood. 
We do not use coagulants, such as rabbit serum, preparations of 
fibrin ferment or platelets, .because these coagulants are not only 
abundant in the blood after acute hemorrhage, but usually increased 
in amount. Small doses of adrenalin by mouth are too much 
diluted before they reach the stomach to have much local effect. 

Pyloric Obstruction. This is due in one-tenth of the cases to 
organic tissue narrowing, in nine-tenths to spasm (W. J. Mayo). 
Such cases are especially important and deserve careful hospital 
management. We judge the case in regard to medical treatment by 
the amount of gastric residue at the start and by the response to 
treatment. Those with residues of 50 per cent or more, six hours 
after a barium meal, and those with considerable _ food residues, 
twelve hours after a motor meal, are usually surgical, and cases 
with twenty-four-hour barium residue are practically always surgi- 
cal. Unless six-hour residues disappear in a few' weeks, surgical 
treatment is usually best; we owe it to -our patients to get them 





Fig. 3. — (Case I.) One month later: Marked change; ulcer deformity almost gone, 
a trace of the crater remains. 



Fig. 4.— (Case I.) Six months later: Ulcer deformity entirely gone; patient well 
for five months (has continued well for three years). 
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well in the easiest and safest way, and not to carry medical treat- 
ment too far. , . 

We do not nse evening or night intubation to remove food residues 

or excessive acid secretion, as suggested by Sippy. If pyloric 
spasm does not relax on a bland diet, frequent feedings, rest m bed, 
alkalies and atropin without intubation, and the stomach does not 
empty itself normally in two to three weeks, then we usually advise 
gastroenterostomy, because the chances of recurrence under further 
medical treatment are large. 

There are some patients, however, whose recovery from obstruc- 
tion is slower, but still satisfactory. They have few symptoms, 
and may refuse operation and leave the hospital with 30 or 40 per 
cent six-hour residues after a barium meal. Such patients are 
always a source of anxiety, but quite often the spastic obstruction 
slowly, but completely, disappears within one or two months, and 
the patients remain entirely well for long periods. 

■ There is a definite toxemia in some high-grade cases of pyloric 
obstruction, which is very serious and important,, but fortunately 
rather rare. We have had little experience with it, having dis- 
covered only 2 cases in the last three years, in spite of careful chemi- 
cal studies in all our cases of pyloric obstruction. This toxemia 
lias been carefully studied by Berkman, Brown, Eusterman, Hart- 
man and Rowntree and by McVicar, of the Mayo Clinic. 

The clinical picture is characterized by vomiting, dehydration, 
shocklike features (prostration, low delirium, low blood pressure, 
red facies, high hemoglobin), uremia and often by tetany. There is 
a serious toxic nephritis with a lessened output of the urine, which 
contains albumin and casts, a low phenolsulphoneplithalein excre- 
tion and important changes in the blood chemistry, such as high- 
blood urea nitrogen, low-blood chlorids and an invariable tendency 
toward alkalosis. Study of the blood chemistry is a more accurate 
way of measuring severity than the clinical appearance, and enables 
us to recognize the condition early and . watch the progress of 
treatment. 


In treatment, water is indicated to combat dehydration, to coun- 
teract shock, to promote diuresis and wash out nitrogenous waste 
products. Liberal doses of sodium cblorid are given, and sugar 
has been used to spare the protein. Sodium ehlorid, 10 gm., glu- 
cose, 100 gm., and water, 1000 cc., are given intravenously or by 
rectum, once, twice or three times a day, and. sodium ehlorid solu- 
tion is given subcutaneously and by mouth. Frequent lavage is 
used to clean and empty the stomach. Since all cases show* a 
tendency to alkalosis, the use of alkalies is contraindicated. This 
has proved a very valuable preoperative medical treatment in cases 
of serious pyloric obstruction, (md has greatly reduced the mortality 
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The presence of alkalosis and toxemia in these serious cases of 
pyloric obstruction is not, however, a logical argument against the 
reasonable use of alkalies in the average case of gastric ulcer. 

One way to improve our results in ulcer is by earlier diagnosis. 
These long histories of five to ten years’ duration are a reproach. 
We should give our patients earlier and better treatment; if medical 
will not do, then surgical. Better medical treatment does not mean 
a new diet or new drugs, but insistence on frequent feedings, better 
care in remissions, better education of the patient and a better 
follow-up system. 

Many gastric ulcers are best treated surgically. In our whole 
series of 51 patients, 9 were operated upon at once and 10 more were 
operated upon later after medical treatment, making 37.2 per cent 
in all. We also feel sure that many gastric ulcers get a good lasting 
result with medical treatment without taking undue risk. In our 
series of 41 patients on medical treatment 40 per cent consider 
themselves well at tlie end of three to five years or more, and 29 per 
cent more are so much better that they have been unwilling to 
undergo operation. 

It is not necessary to treat gastric ulcer with the idea that large 
numbers will become cancerous. We have only 1 case in the total 
series of 51 patients, including those operated upon at once and also 
those put upon medical treatment who have been followed for from 
three to five years or more. 

A combined medical and surgical routine is the only logical one, 
medical for the large group of younger, milder uncomplicated cases; 
surgical for the chronic, serious resistant cases. The value of 
surgery is not in treating the whole group, but in curing so many 
difficult cases. 
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CHRONIC DUODENAL ILEUS.* 

By D. P. D. Wilkie, M.Ch., F.R.C.S., 

PROFESSOR OF SURGERY, UNIVERSITY OF EDINBURGH. 

During the past six years considerable interest and not a little 
controversy have been aroused over the significance of the dilated 
duodenum and the question as to whether in the condition desig- 
nated “chronic duodenal ileus” we have a true pathologic and 
clinical entity. We are all familiar with the importance of the 
duodenal segment of the gut, with the toxicity of its content when 
obstructed, and the grave and often fatal constitutional disturb- 
ances which follow a complete blockage of its lumen. In cases of 
so-called gastromesenteric ileus we have both clinical and post- 
mortem evidence that an organic obstruction of the third part of 
the duodenum by the root of the mesentery is the active factor in 
producing the ileus. Thus the emptying of the stomach and the 
elevation of the pelvis in the prone or lateral position will imme- 
diately relieve the condition, and, in fatal cases, the postmortem 
examination will reveal the stomach and the duodenum, up to the 
mesenteric root, greatly distended while the bowel beyond is 
collapsed and empty. 

That other forms of acute dilatation of the stomach and the upper 
reaches of the bowel occur is more than probable, and is no argu- 
ment against the existence of the one with which we deal here. 
The rotation of the colon in fetal life, which brings the superior 
mesenteric vessels to lie athwart the duodenum, is subject to great 
variation. Imperfect rotation and fixation of the colon are found 
most frequently in subjects of the asthenic and visceroptotic type 
and, consequently, it is in this class of individual that duodenal 
ileus is most commonly met with. The small intestine, with its 
fluid content, is tolerant of handicaps to the onward passage of its 
chyme up to the point of complete obstruction, when it manifests 
its disability in no uncertain fashion. Thus we find a moderate 
duodenal obstruction persisting for years without symptoms suffi- 
ciently dramatic to incriminate the lesion until, finally, a complete 
obstruction supervenes with symptoms too obvious to be mistaken. 

Pathologic Anatomy. Any abnormality of the mesentery will be 
liable to cause duodenal compression. Thus, the most marked 
ease of duodenal ileus with which I have met was that of a boy 
aged seven years, in whom, owing to an abnormal rotation of the 
bowel, the duodenum was twisted sharply around the mesenteric 
vessels with resultant recurring attacks of complete duodenal 
obstruction which brought him frequently to the point of death. 
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These attacks were finally stopped by short-circuiting the bowel 
around the difficulty: Any factor which allows of an undue drag 
on the mesentery may lead to duodenal compression. Congenital 
or acquired visceroptosis allowing of the small intestines sinking 
into the true pelvis without resting on the pelvic floor, a mobile 
proximal colon which sags into the pelvis and exercises traction on 
the mesentery, loss of supporting fat and defective bodily posture,' 
all tend in greater or less degree to make the duodenal exit narrow 
and the passage of its content precarious. Chronic inflammatory 
fibrous thickening of the root of the mesentery, tuberculous adenitis 
and progressive or retrograde infiltration of the mesenteric pedicle 
by malignant disease, have all in my experience been the causative 
factors in producing a chronic duodenal ileus. Whatever the 
obstructive factor, dilatation of the first three parts of the duo- 
denum is the striking feature. Hypertrophy of the wall may be 
encountered; it is, however/ in my experience, not the rule. The 
pylorus is almost always widely patent and the stomach dilated. 
When the transverse colon is thrown upw r ard the abdomen appears 
empty, the small intestines lying in the pelvis; the third part of 
the duodenum, however, bulges forward into the wound in unmis- 
takable prominence. 

Associated Lesions. Duodenal ileus would appear to predispose 
to ulceration in the stomach and duodenum. Out of 75 cases in 
which the dilated duodenum was exposed, in 12 cases one or more 
ulcers were present in the duodenum, in 4 cases a gastric ulcer was 
found, and in 3 cases both gastric and duodenal ulcers -were present; 
that is, in 19 cases out of 75, or in 25 per cent of cases, there was 
coincident ulceration. In 4 cases, all in females, there was coinci- 
dent cholecystitis with gall stones. 

Sex and Age Incidence. Of the 75 cases with which Jt have met, 
23 were in males, 52 in females. The average age at the time of 
operation was thirty-eight years in the males, forty-one years in 
the females; the youngest patient a boy, aged seven years, the 
oldest a man, aged sixty-six years. 

Symptomatology. The clinical picture in this condition, while 
characteristic in the pronounced cases, is often ill-defined and 
difficult to differentiate. The one symptom to which I find con- 
stant reference made in the case records is epigastric fulness and 
flatulence coming on a short time after meals. As this symptom is 
also common to gall bladder disease, confusion must frequently 
arise. Pain is usually complained of, starting about half an hour 
after food, and felt usually just to the left but sometimes to the 
right of the umbilicus. Vomiting is not a constant symptom; 
when it does occur it is usually in periodic bouts, recurring every 
four or five weeks and lasting for from twenty-four to forty-eight 
hours at a time. Such attacks are described as severe bilious 
attacks. They are ushered in by malaise, headache and complete 
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loss of appetite. The vomiting is repeated and copious, bilious in 
character and leaves the patient weak and prostrated, iiapid 
improvement and a longer or shorter period of relief follows such 
an attack. Not infrequently these attacks date back to early 
childhood and are regarded as constitutional or as evidence of 
recurring acidosis. Such attacks may disappear during late adoles- 
cence and the patient may enjoy comfort for ten or fifteen years, 
when there appear the flatulent symptoms which bring the patient 
to seek relief. This late reappearance of symptoms may follow 
child-bearing, some illness, such as influenza, or periods of mental 
worry associated with deficient muscular exercise and fresh air, in 
fact with any condition which tends to lower the tone of the abdomi- 
nal muscles and to favor visceroptosis. 

Some patients discover that by adopting the recumbent position 
and raising the pelvis the discomfort and feeling of distention are 
relieved, a few state that they have found that kneeling and lowering 
the shoulders allows the flatulence to pass on. The persistence of 
the symptoms, the failure of dietetic measures to relieve them, the 
dread of eating induced by the inevitable discomfort which follows, 
all tend to make the patient nervous and frequently neurasthenic. 
The primary symptoms may come to be obscured by others of 
reflex or purely nervous origin, and the history in such cases is very 
difficult to assess and to disentangle. Further, the condition' may 
be complicated by duodenal or gastric ulcer or both, or by biliary 
disease with a resultant symptom complex, hard to evaluate. 

Physical Signs. The patient is usually spare and of slender build 
with narrow costal angle and broad pelvis. The stomach is found 
to be low, often dilated and splashing. Definite epigastric fulness 
may be visible at the time of examination. Splashing and gurgling 
in the duodenum may be elicited. It is exceptional to find, how- 
ever, and I have been able to demonstrate it in only 4 cases. Definite 
tenderness is found in the majority of cases at some point, either 
just to one side of or above the umbilicus. Palpation of the lower 
part of the abdomen may determine the presence of a large dilated 
cecum in some cases. 


Roentgen Ray Evidence. One might reasonably imagine that : 
hold up of the barium meal in the duodenum would be the inevit 
able and necessary evidence of a duodenal ileus. In the majority 
of cases it is so, and the dilated duodenum, outlined by its opaqn 
content, is best seen about one and a half hours after ingestion o 
the meal. A fairly characteristic picture is to see, four hours afte: 
a barium meal, a saucer-like residue in the dilated first and thirc 
portions of the duodenum. In some cases, however, where recur 
rent attacks of sickness form the outstanding feature in the history 
a Roentgen ray examination m one of the intervals of freedom ma\ 

t t0 U Sh r,r^ g ^ ggeSting a reaI duodenal obstruction 
Undoubtedly the most satisfactory results, following operative S 
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ment, have been in those cases in which there was obvious Roentgen 
ray evidence of duodenal stasis. 

Differential Diagnosis. Duodenal ileus is most liable to be con- 
fused with gall-bladder trouble, and in many of my earlier cases 
the abdomen was opened with a diagnosis of cholecystitis. The 
use of cholecystography has narrowed the margin of error very 
considerably. In a number of cases a wrong diagnosis of duodenal 
or gastric ulcer had been made. The frequency of coincident 
ulcer and ileus, however, makes the differential diagnosis none the 
easier. 

Operative Diagnosis. The problem of diagnosis is by no means 
always solved once the abdomen is opened. In the pronounced 
case, where the widely dilated pylorus and bulging first portion of 
the duodenum immediately present in the wound, and where on 
throwing up the transverse colon the abdomen appears empty but 
for the dilated third part of the duodenum which rises to the level 
of the abdominal wall, there is little difficulty in recognizing the 
trouble or determining the line of treatment. In not a few cases, 
however, where the symptoms and signs have been merely sug- 
gestive and where a visceroptosis, with a moderate dilatation of the 
duodenum, is the only abnormality discoverable, the surgeon is in 
two minds as to the diagnosis and as to the propriety of performing 
a duodenojejunostomy. It is in such cases that the demonstration 
of a definite obstruction by the root of the mesentery is so difficult 
and uncertain. The methods of inflating the stomach and duo- 
denum by passing air through a stomach tube with the parts exposed 
to view, which I practised at one time, I have now discarded as the 
evidence which it gives is, I believe, untrustworthy. In 21 such 
doubtful cases I have performed the operation of duodenojejun- 
ostomy. The result has been very good in 5; in 8 cases the patients 
have been much improved and in the remaining 8 cases the patients 
still complain of their old symptoms. 

Treatment. So many factors and pathologic conditions may 
result in duodenal stasis that no one line of treatment is suitable 
for all. In the common type, where visceroptosis is the primary 
cause, conservative and postural treatment will relieve or cure a 
considerable number of patients. The importance of postural 
treatment on the lines so ably worked out and practised by Goldth- 
waite, alone or combined with operative treatment, cannot be too 
strongly emphasized. I have had the benefit of the assistance of 
Mr. W! A. Cochrane, a pupil of Goldthwaite, in the management of 
some of my cases, and I have been greatly impressed with the 
results of his postural methods. Many cases, however, are seen 
too late to be cured by physical measures, short of operation, and 
in these the performance of a duodenojejunal anastomosis is, I 
' believe, the operation of choice. Where a mobile proximal colon 
has sagged into the pelvis a colopexy may give relief but is not as 
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certain as where a duodenal anastomosis is carried, out. Where the 
duodenal obstruction is due to an infiltration of the mesenteric root 
by simple inflammatory, tuberculous or malignant disease a duod- 
enojejunostomy is the only rational operation. _ 

Duodenojejunostomy. This operation, first suggested by Barker 
and Bloodgood and first performed by Stavely, 1 have carried out 
in 64 cases of duodenal stasis. The operation is easy to perform 
in the suitable case; difficulty of access usually means a questionable 
indication. The anastomosis _ may be made either submesocolic 
antiperistaltic or transmesocolic isoperistaltic. In the majority of 
cases the former is the more suitable; in some, however, the dilated 
second part of the duodenum, reached through the . transverse 
mesocolon, presents itself more readily for anastomosis. In my 
series there were 57 submesocolic antiperistaltic and 7 transmesocolic 
isoperistaltic operations. No appreciable difference in the after 
results could be found in the two series. Whichever operation is 


performed a free mobilization of the duodenum is desirable. Angled 
clamps may be employed but lately I have discarded the use of 
clamps in many cases. In all but the first few cases, No. 00 
twenty-day catgut or the eyeless needle has been used for both 
layers of sutures. 

In a number of cases the duodenojejunostomy was associated 
with other procedures. In 5 cases with duodenal ulcer a gastro- 
enterostomy was also performed, in 1 case a gastroduodenostomy. 
In 1 case where old gastric and duodenal ulcers had caused hour- 
glass contractures of stomach and duodenum a gastrogastrostomy 
and a gastroduodenostomy were performed as well. In 4 cases a 
coincident cholecystectomy was performed and in 1 case a chole- 
cystectomy and choledochotomy. These multiple procedures were 
well tolerated and did not contribute to the mortality. 

Postoperative Treatment. In the asthenic and visceroptotic 
type of patient, so prominent in the duodenal ileus group, the 
operation of duodenojejunostomy, when necessary, should form 
only an incident in the course of treatment. After the immediate 
convalescence from operation the patient should wear a suitable 
abdominal belt and should undergo a course of postural treatment 
which will effect an immense benefit, both to the abdominal condi- 
tion and to the general tone and morale. I confess that in many 
ot my cases too little care was given* to the after-treatment and in 
such cases, after a temporary improvement, a, recurrence of svmn- 
toms was reported. 0 1 


The immediate result of the operation is, as a rule, eminent 
satisfactory. Little postoperative trouble is encountered and t 
mortality is low. In this series of 64 cases there were 3 hospit 
deaths. In 1 case a very feeble patient, who had suffered fro 
persistent vomiting after a gastroenterostomy performed two vea 
previously, the patent died two weeks afte/the operated fc 
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peritonitis, following a rupture of the abdominal wound with pro- 
lapse of the intestines. In a second case the patient died from 
shock following an extensive resection of the small intestine for 
tuberculosis; a duodenojejunostomy was performed as well, as the 
duodenum was greatly dilated from pressure by glands at the root 
of the mesentery. In the third case the patient suffered from 
exophthalmic goiter. Persistent bilious vomiting for three months 
was attributed to pressure on the duodenum by calcareous tuber- 
culous glands in the root of the mesentery shown by Roentgen ray. 
The patient recovered from the abdominal operation but died after 
a subsequent operation on the thyroid while still in hospital. The 
dilatation of the duodenum in this case was not very great and the 
abdominal operation was ill advised and undoubtedly had a malign 
influence on the thyrotoxicosis. It must, therefore, be included 
in the mortality list. A fourth death might also with some reason 
be included, that of a patient who died of pneumonia two weeks 
after leaving hospital. In spite of these deaths, all of which occurred 
in cases complicated by other trouble, the operation may be ranked 
as one of the safest in abdominal surgery. The convalescence is, 
as a rule, smooth and uneventful, more so than in the case of gastro- 
enterostomy. 

Ultimate Results of Duodenojejunostomy. The cases dealt with in 
this paper were all operated upon between February, 1921, and 
July, 1926. In more than half of them periods of from three to five 
and a half years have elapsed since operation. A recent question- 
naire as to their present state has given the following facts: 

'Excluding 7 cases, 3 of which were not traced and 4, which, 
although well, are too recent for comparison, there remain 57 cases. 
Of these 23 patients reported that they were cured of their former 
trouble, had gained in weight— 1 as much as 49 pounds— had no 
vomiting or digestive trouble. In 11 cases the patients reported 
themselves as very much improved, although having occasional 
flatulence and pains. In 12 cases the report was of improvement 
tempered with occasional digestive trouble. In 9 cases there was 
either little improvement or relapse after a temporary benefit. In 
this latter group of unsatisfactory cases were included the marked 
visceroptotics, some of whom had had several previous operations, 
and in whom the operation of duodenojejunostomy was performed 
in the hope that it might benefit, although the indications for it 
were somewhat indefinite. 

The best results were undoubtedly in those cases where, prior to 
operation, there was definite roentgenologic evidence of duodenal 
stasis. Where associated with gastroenterostomy for duodenal 
ulcer with ileus, the results were uniformly good. In 3 cases in 
which secondarv duodenal ileus was caused by malignant infiltra- 
tion of the root of the mesentery, the primary growth being in the 
lesser curvature of the stomach, great relief was given for periods of 
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from four and a half months to. seven and a half months, when 

death resulted from widespread disease. . 

Conclusions. In reviewing this group of cases one hnds that 
where the duodenum was found at operation to be obviously 
obstructed by some more or less gross anatomic abnormality or 
pathologic process in the root of the mesentery, the results of a 
short-circuiting operation were excellent. Where the duodenum 
was found dilated, but no very obvious obstructing cause was 
visible, the short-circuiting operation gave most uncertain results. 
In many, an early improvement was followed by recurrence of 
symptoms. In no case, however, was the patient made worse by 
the operation. 1 

A dilatation of the duodenum may apparently be present with- 
out any detectable mechanical obstruction, for reasons as yet 
unknown, and the drainage operation in this class of case is rela- 
tively ineffective. In the visceroptotic individual with signs of 
duodenal ileus, postoperative physical and especially postural 
treatment is essential for complete and lasting relief. 


ACUTE INTESTINAL OBSTRUCTION: MECHANISM AND SIG- 
NIFICANCE OF HYPOCHLOREMIA AND OTHER 
BLOOD CHEMICAL CHANGES. 


By W. D. Gatcii, M.D., H. M. Trusler, M.D., 

AND 

I\. D. Ayers, M.D., 

INDIANAPOLIS, IND. 


(From the Department of Surgical Pathology and the Department of Biochemistry, 
Indiana University School of Medicine, the Eli Lilly Research Fellowship.) 

No surgical problem has caused more controversy than intestinal 
obstruction. None has been more thoroughly studied. Yet, if 
any one fairly familiar with the recent literature on this subject will 
read KocherV paper published in 1898, he will be astonished by 
how little our knowledge has increased in the last thirty years. 
There js still no agreement among authorities as to the cause of 
death in acute intestinal obstruction. 

The problem has proved to be extremely complex. For many 
years it was attacked as a whole, as if there were but one type of 
obstruction and one cause of death. This narrow viewpoint has 
hindered progress. Recent writers have begun to modify it. Of 
late much attention has been devoted to the changes in blood chem- 
istry found in acute intestinal obstruction. This paper is a renort 
of an investigation covering tins phase of the subject P 
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Historical Review. McCallum and coworkers 2 in a series of 
experiments, begun as early as 1909, called attention to the relation- 
ship between gastric tetany and pyloric obstruction. They found 
the mechanism to be an increased alkalinity of the blood, and a 
marked reduction of the plasma chlorids due to the loss of hydro- 
chloric acid through vomiting. More recently IJaden and Orr 3 
have made a valuable contribution to our knowledge by pointing 
out that these same changes occur' in acute obstruction of the small 
intestine. They have shown that there occurs a marked fall in 
blood chlorids and a subsequent increase in the urea and total 
nonprotein nitrogen, this increase being greatest in the last twenty- 
four hours of the animal’s life. Accompanying the fall in chlorids 
there is a marked increase in the carbon dioxid combining-power 
of the plasma (alkalosis). These changes are more pronounced 
in duodenal or high intestinal obstruction. 

Our own observations have shown that these results can be dupli- 
cated repeatedly by following the technique outlined by Haden and 
Orr. In their interpretation, however, Haden and Orr 4 have chosen 
to assume that the fall in blood chlorids is due not to a loss or 
output of chlorids, but to a fixation in the tissues of the chlorin 
ion with a toxin from the obstructed bowel. This utilization of the 
chlorin ion they regard as a protective mechanism on the part of 
the body. The terminal increase in the nitrogenous elements of the 
blood, coming as it does after the chlorids are reduced, is, according 
to their views, an evidence that this protective mechanism has 
been exhausted. 

They 4 support their views by reporting dogs with obstruction 
of the duodenum kept alive for twenty to thirty days by frequent 
hypodermic injections of solutions of sodium clilorid, whereas 
untreated controls died in from three to seven days. In their 
treated animals the other chemical elements of the blood remained 
normal as long as the ehlorid level was maintained in this way. 

Foster and Hausler 5 strongly attack the views of Haden and Orr. 
They maintain that the marked changes observed in the control 
animals of Haden and Orr occurred in the first five days, before the 
tissues damaged by the operation had time to heal. Foster and 
Hausler have reported two dogs with obstruction at the duodenum 
produced by cutting and inversion of the bowel under local anes- 
thesia. These animals were then given physiologic salt solution 
hypodermatically during the first five days to tide them over this 
critical period of repair. Complete food, water and salt starvation 
was then begun. The animals lived a total of twenty-one and 
twenty-eight days respectively. 

From this, Foster and Hausler concluded that death in uncom- 
plicated cases of acute intestinal obstruction is due to. dehydration 
and starvation, that there is no evidence of toxemia, and that 
hypochloremia is not present. Their statement concerning the 
blood chemistry we cannot substantiate. 
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We wish,, however, to emphasize a view held by Foster and 
Hausler that there must be recognized two types of acute intestinal 
obstruction: (1) Acute simple obstruction in which there is com- 
plete blocking of the lumen with no circulatory involvement; (2) 
acute strangulation in which there is interference with venous, 
arterial and lympathie circulation as well as obstruction to the 
intestinal lumen. The morbid processes involved and the symptoms 
thereof are widely different in these conditions. For these reasons, 
if for no other, the complex problem under the general term intes- 
tinal obstruction is merely made more confusing by any writing 
which does not differentiate these mechanisms. Obviously in most 
of tiie conditions which are designated as acute intestinal obstruc- 
tion the actual mechanism is acute strangulation. Gall stones, 
enteroliths or other foreign bodies may completely occlude the 
lumen of the small intestine without the factor of strangulation 
but these form a relatively small precentage of cases. In all the 
commoner forms of obstruction such as volvulus, intussusception, 
hernia, twists or kinks, and adhesion bands, it is the strangulation 
and the ensuing gangrene which contribute most of the factors 
leading to death. In a later publication we shall hope to evaluate 
and coordinate these lethal factors. The present writing will be 
confined to the changes in the blood chemistry which occur in each 
form of acute intestinal obstruction. 

Procedure. Dogs were employed in all experiments. The opera- 
tions were performed with aseptic technique under morphin and 
ether anesthesia. Hausler 6 and Foster have criticized the use of 
these drugs, claiming that the first five days after operation con- 
stitute a critical period during which time the control animals die 
because they have to combat, not only the obstruction but also the 
anesthetic and the tissue damage of the operation. While there is 
some merit in this contention rve feel that they have overemphasized 
it. Dogs withstand ether anesthesia and abdominal surgery 
remarkably well. Great numbers of dogs recovering from intestinal 
anastomosis may be taken as controls of this fact. 

One animal we purposely subjected to a long anesthetic, during 
which time the duodenum was divided and a lateral anastomosis 
done, an awkward operation causing much trauma and tending to 
produce a bad functional result. This animal (Dog 41) recovered 
promptly, never vomited at any time and showed no changes in 
blood chemistry.* Since this dog served as a general control we 
give tire blood chemistry in Table I. 


The chemical analj sis of our experiments were conducted bv W. S Fisher in 
the Department of Biochemistry, Indiana University School of , J 
tho supervision of Dr. B. B. Turner and Dr R N Harcer 71™ nc > . Un( , cr 

blood was determined by method of D. D. van Slyke and G E 
Chew., 1914, 19, 211). Total , Cu!Jcn (J. Biol. 

(J. Biol. Chom., 1919, 38, SI) ' Sodium chlorid in ff” 11 y ™? thocl of Pobn and Wu 
(J. Biol. Chcm., 1021, 45, 449). Sodium chlorldlff ' °°- d by T f Uiod of tVkitehom 
n slif&t modification of the same method Total nit™ t ’™ <i v ? mitus °- ut PUt by 
Folia and Denis (J. Biol, Chcm?, 1910, 26, 473)? ^ “ the urine Method of 
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TABLE I. 


(Dog 41. Division of the duodenum with lateral anastomosis.) 


Remarks. 

Day. 

Mg. per 100 cc. blood. 

Urine output. 

# Urea 

nitrogen. 

Total 

nonpro- 

tem 

nitrogen. 

NaCl. 

Quantity, 

cc. 

NaCl, 

gm. 

Day of operation 

0 . . 

9.6 

29.8 

568 



No food or water 

i . •. 

14.5 

34.9 

534 

320 

3.12 

No food or water 

2 . . 

15.0 

40.2 

536 


2.17 

Water ad lib. and milk 

3 . . 

14.1 

40.0 

547 


0.27 

Water ad lib. and milk 

5 . . 

10.2 

30.3 



0.76 

Water ad lib. and milk 

7 

16.1 

40.0 

546 

mJi ill 

3.30 

Animal at large 

5G . . 

15.6 

36.6 





It will be noted that this animal continued to excrete sodium 
chlorid in the urine normally for two days despite the fact that no 
food, water, or salt was given during this period. There was 
only a slight reduction of blood chlorids. This may be due, no 
doubt, to the fact that there was an abundance of salt in his gastro- 
intestinal tract at the time of operation. Also, due to dehydration, 
the actual decrease would be concealed by a moderate concentration 
in his blood. On the third day the excretion of chlorids fell prac- 
tically to nil. With the administration of water there was a marked 
increase in urine but yet practically no excretion of chlorids. The 
blood chlorids, however, showed a more pronounced fall due to 
the proper dilution of the blood. Then with the administration of 
milk, the blood and urine chlorids regained their former level. 
The animal was at large in the pens two months, at the end of this 
time there ivere no abnormal or significant changes in blood 
chemistry. 

In all, 54 dogs were used. After testing various methods of 
producing obstruction, the plan of dividing the bowel and inverting 
the ends was finally adopted to produce an acute simple obstruction. 
In the study of obstruction plus strangulation various methods were 
employed as will be described later. 

The Reduction of Blood Chlorids and the Increase in Nonprotein 
Nitrogen. At the outset let us state that we soon discovered the 
changes in blood chemistry to be largely dependent upon the 
postoperative course of the animal. Our findings varied chiefly 
according to whether or not the dog was given water. We can, 
perhaps, present our observations most clearly in the form of a 
series of propositions to each of which is appended the supporting 
experimental evidence. 

1. There is usually no appreciable decrease in blood chlorids 
until after forty-eight hours. Thereafter the redvctioJi is greater the 
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Innarr the animal lives without the administration oj salt. The 
n Judion oj blood chlorids is directly proportional to the ehlorids 
lost by the animal, which occurs chejly through vomiting. I 
loss through vomiting is greatest in dogs allowed water by month 

(U The following protocols give data winch is typical of our findings 
under the conditions described. No effort was made to control 
the food or water intake of these animals before operation, iiie 
preoperative dose of morphia however always produced vomiting 
which emptied the stomach of any grossly undigested food. I he 
animals were kept in metabolism cages in which the total output 
of urine and vomitns could be collected. 


Dog 37 —Obstruction of the duodenum; no water, food or salt given. 
The animal showed no signs of tetany, but died at the end of sixty-five 
hours in a state which seemed due chiefly to dehydration. Autopsy 
showed a superficial wound infection and distention of the duodenal stump, 
in which there was some discoloration. The chemical findings are given. 


Dog. 38.— Obstruction 12 inches above the cecum. No food, water or 
salt given. In this animal also there were no demonstrable symptoms of 
tetany. He died at the end of sixty-nine hours in much the same condition 
as Dog 37, a “toxic” state with frequent vomiting of brownish fluid in 
small quantities, the heart rapid and bounding and extremities pulseless. 
Autopsy showed acute simple obstruction, but with some distention and 
discoloration of the proximal stump. There was no actual gangrene and 
no peritonitis. The findings ate given in the table. 


TABLE II. 


(Intestinal obstruction; -water withheld.) 


Remarks. 


Mg. per ICO to. Wood, | 

Vomitus. J 

Urine. 

Bay. 

Urea 

litrogcn. 

Total 

Qonpxo- 

tem 

aitTOgcn.j 

NaCl.j 

Qvian- j 
tity, 
cc. j 

NaCl, 

gm. 

Quan- 

tity, 

cc. 

NaCl, 

pm. 

Dog 37 (obstruc- 

0 . . . 

10.7 

37.7 

515 





tion. at duoden- 

1 . . . 

4.9 

36.5 

482 

1010 

6.70 



um; water with- 

2 . . . 1 

36.4 

65.5 

432 

320 

2.40 



held) 

3 . 

87. 2 

142.8 

440 

200 

1.50 









2.60* 




Total . 



. . . 

. . . 

13.26 



Dog 38 (obstruc- 

0 . . . 

8.3 

28.2 

523 





tion of ileum; 

1- • - 

0.1 

33.3 

450 

770 

4.10 

130 

n K9. 

water withheld) 

2. . . 

23.5 

66.2 

392 

610 

5.04 




3 . . . 

50.9 

117.6 

384 

490 

4.16 









2. 30 11 




Total . 













... 

15.60 


0.52 


* Washings from pen. 
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Dog 36.— Obstruction at the duodenum in the same manner as Dog 37. 
Water allowed by mouth ad lib. There was no other treatment. The 
symptoms displayed by this animal were much different from those seen 
in animals which had no water. This dog drank much water and vomited 
it freely. For the first sixty to sixty-four hours postoperative his condi- 
tion remained good. Then lie began showing signs of tetany, first a rigor 
of the jaw in attempting to drink, and a stiffness of the legs. At seventy 
hours tetany was marked, there were constant twitchings and spasms of 
all the muscles, breathing was slow and dehydration was marked. At 
seventy-nine hours the animal was rigid and prostrated, respirations were 
very rapid and shallow, becoming slow and superficial toward the end. 
Rigor mortis was present when the dog died at the end of eighty hours. 
Autopsy showed acute simple obstruction of the duodenum, with no evi- 
dences of peritonitis; all parts of the bowel normal in color, the upper 
segment only slightly distended. (See Table III.) 

Dog 42. — Obstruction 12 inches above the cecum. Given water by 
mouth ad lib. The postoperative course and symptoms were similar to 
those of Dog 36. This animal lived about ninety-two hours. The autopsy 
showed simple complete obstruction of the ileum, with no complications. 
(See Table III.) 


TABLE III. 

(Intestinal obstruction; water ad lib.) 


Remarks. 

Day. 

Mg. per 100 cc. blood. 

Vomitus. 

j Urine. 

Urea 

nitrogen. 

Total 

nonpro- 

tem 

nitrogen. 

NaCl. 

Quan- 

tity, 

CO. 

NaCl, 

gin. 

Quan- 

tity, 

cc. 

NaCl, 

gm. 

Dog 36 (obstruc- 

0 . . . 

14.70 

' 40.5 

482 





tion of the duo- 

I . 

G.10 

32.9 

450 

350 

3.25 

150 

0.75 

donum ; water by 

2 . 

13.80 

58.2 

351 

2950 

12.68 

60 

Trace 

mouth, ad lib.) 

3 . . . 

38.50 

130.0 

246 

1360 

5.79 




4 . . . 

88. GO 

165. 6 

205 











2.11* 




Total 





23.83 


0.75 

Dog 42 (obstruc- 

0 . 

13.25 

40.2 

490 





tion of ileum ; 

1 . . . 

0.20 

41.6 

419 

1250 

4.20 



water by mouth 

2 . 

7.50 

29.3 

434 

1550 

4.65 



ad lib.) 

3 . 

11.84 

45.1 

389 

730 

3.00 




4 . 

02.00 

95.2 

278 

800 

2.05 









3.40* 



' 

Total . 


... 

... 


17.30 




* Washings from pens. 


From these experiments it will be noted that a large excretion 
of chlorids ensues promptly with the vomiting. With some effort 
the urine and vomitus were collected in separate ends of the cages 
in a sufficient number of cases to assure us that in these obstructed 
animals the quantity of urine excreted is small, and the chlorids 
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lost in that way are negligible. The vomiting, however, has always 
produced a definite loss of chlorids, greatest in those animals 
allowed water ad lib . These dogs will literally wash out their 
chlorids by drinking, and vomiting large quantities of water and 
their reduction of blood chlorids is correspondingly greater. Dog 
37, (Table II), 'showed a loss of 13.26 gm. of sodium ehlorid, and at 
death his blood contained 440 mg. of sodium ehlorid per 100 cc. 
Whereas, Dog 36 (Table III), allowed water ad lib. by mouth, 
lost 23.83 gm. and reduced his blood chlorids to 205 mg. per 100 cc. 
In all of these animals dehydration was marked. 

These animals have all shown a greater output of chlorids than 
has been reported by Iladen and Orr. We believe that this may be 
due entirely to the ehlorid intake just previous to operation. They 
report that in their animals food was withheld for forty-eight hours 
previous to operation, whereas, in this series there .was no preopera- 
tive starvation. This would undoubtedly alter the ehlorid content 
of the bowel at operation, and we feel that it accounts for the 
discrepancy in our findings. Dog 41 (Table I), in which there was 
no obstruction and no preoperative starvation, excreted in the urine 
more than 5 gm. of sodium ehlorid in forty-eight hours without 
appreciable change in the ehlorid content of the blood. The 
excretion then fell off sharply, being resumed again when food was 
taken. As opposed to this, Dog 28 (Table IV), which was starved 
for twenty-four hours, obstructed at the duodenum, and allowed 
water by mouth ad lib., died after seventy-two hours, having reduced 
the chlorids to 351 mg. with an output of only 6.67 gm. Obviously 
the amount of excess sodium ehlorid possessed by the animal will 
modify the blood changes resulting from any loss which he may 
undergo. 

table iv. 


(Dog. 28. Starvation for twenty-four hours preoperative; obstruction of the 
duodenum ; water by mouth, ad lib.) 



Mg. per 100 cc. blood. 

Vomitus and urine. 

Day. 

Urea 

nitrogen. 

Total 

nonprotcin 

nitrogen. 

NaCl. 

Quantity, 

cc. 

NnCI, 

gm. 

0 

1 

! 8.6 

35.5 

489 

• 


1 

7.7 

52.5 

442 

330 

1.87 

2 

37.2 

107.1 

36S 

1251 

2.50 

3 

77.4 

203.4 

351 



/ 





2.30* 

Total 

i 

! 




0.07 


* Washings from pen. 







656 CATCH, TRUSLER, AYERS : ACUTE INTESTINAL OBSTRUCTION 


It appears that in the starving animal the chlorids quickly reach 
a level, of equilibrium with little or no reserve. In such' a case 
a relatively small loss causes a reduction of blood chlorids. This 
loss is quickly accomplished by vomiting, in the obstructed animal 
where the hydrochloric acid secreted by the stomach has no chance 
for reabsorption. A potential loss may even be accomplished with- 
out vomiting if this cldorid laden secretion is retained in the 
obstructed stomach and upper bowel. We have repeatedly analyzed 
the contents of the obstructed bowel for sodium ehlorid, finding 700 
to 900 mg. per 100 cc. In this connection it is interesting to note 
that obstruction at the sigmoid causes neither vomiting nor reduc- 
tion of blood chlorids. 

Dog 34. — Obstructed at the sigmoid by cutting and inversion of the 
bowel. Water was allowed by mouth ad lib. There was no other treat- 
ment. There was no vomiting, and the animal’s condition remained good 
for six days. Toxic symptoms then set in noth fever, prostration and cir- 
culatory collapse. At autopsy on the seventh day all the intestinal loops 
were markedly distended, and there were patches of discoloration along the 
antimesenteric border. There was no peritonitis. 

TABLE V. 


(Dog. 34. Obstruction at the sigmoid; water, ad lib.) 


Day. 

Mg. per 100 cc. blood. 

Urine. 

Urea 

nitrogen. 

Total 

nonprotein 

nitrogen. 

NaCl. 

Quantity, 

cc. 

| NaCl, 
j gm. 

0 

6.4 

22.0 

495 



1 

9.4 

45.5 

388 

530 

2.45 

2 

6.8 

43.1 

445 

180 

0.33 

4 

8.1 

27.8 

462 

260 

0.26 

6 

6.4 

37.0 

465 

325 

0.24 

7 

9.6 

44.0 

460 








0.50* 

Total 

1 

1 


. . \ 


3.78 


* Washings from pen. 


In an obstruction of this type, the intestinal contents pass beyond 
the cecum where the absorption of the sodium ehlorid together 
with the water may take place. As shown in Table V, there is, 
under these conditions, no loss of chlorids by vomiting and no hypo- 
cliloremia, even though the obstruction be fatal. 

In high intestinal obstruction there is usually a slight hypochlor- 
emia apparent at the end of the first day, but the reduction is not 
appreciable until after forty-eight hours. We have never observed 
tetany in these animals until after the sodium ehlorid in the blood 
has fallen to a level of 350 mg. per 100 cc. Though we regard 
such a reduction of chlorids as a lethal factor, we do not feel that it 
bears any relationship to the “toxemia” of intestinal obstruction. 
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Certainly there is no evidence that the chlorids are fixed in the tissues 
by a toxin. In several dogs we have analyzed the liver and muscle 
tissue for chlorids 7 always finding a reduction comparable to the 
hvpoehloremia. It is probable that similar changes would be 
found in other tissues. 

TABLE VI. 


(Chlorids in the tissues.) 

Grams of NaCl per kg. 




Liver. 

Muscle. 

Normal Dog A . . . 

. . . t , , 

. 3.23 

0.05 

Normal Dog B . 



. 3.22 

1.05 

Dog 37 at death . 


. 2.45 . 

0.79 

Dog 36 at death . 



. 1.00 

0.36 


In none of. our experiments have we encountered evidence to 
indicate that the hypochloremia of acute intestinal obstruction 
results from any cause other than a 'loss of chlorids. This loss is 
accomplished by the retention of chlorids in the upper intestinal 
segment and by vomiting. The amount of chlorid loss necessary 
to cause hypochloremia depends upon the chlorid reserve which the 
animal has at the time of obstruction. 

2. A reduction of blood chlorids as marked as that which occurs in 
acidc intestinal obstruction can be produced by the ligation of both 
ureters or the removal of both kidneys. 

Our data on nephrectomized dogs is given in Table VII. 

TABLE VII. 


(Blood chemistry in nephrectomy and intestinal obstruction; effect of sodium chlorid.) 


Remarks. 

Day. ' 

Mg. per 100 co. blood. 

■ 

Total 
nonpro- 
► tein 
nitrogen. 

NaCl. 

Dog 19 (bilateral nephrectomy; obstruction 

0 . . . . 

2.9 

1G.2 

449 

of the bowel 12 inches above cecum; pro- 

1 . . . . 

01.9 

100.0 

439 

fuse vomiting and convulsions on last day) 

2 . . . . 

180.0 

222.0 

266 

Dog 22 (ligation and division of both ureters; 

0 . . . . 

9.6 

28.0 

530 

water by mouth, ad lib.; profuse vomiting; 

1 . . . . 

54.5 

67.0 

• 509 

death in four days) 

2 ... . 

120.0 

162.0 

468 


3 . . . . 

169.7 

214.0 

425 


4 . . . . 

192.7 

277.0 

359 

Dog 23 (bilateral nephrectomy; water by 

0 . . . 

18.8 

32.0 

469 

mouth, ad lib.; profuse vomiting and con- 

1 . . . . 

64.9 

79.9 

491 

vulsions on last day) 

2 . . . . 

106.2 

171.0 

400 


3 . . . . 

156.5 

198.0 

298 

Dog 24 (bilateral nephrectomy; water by 

0 . . . . 

14.1 

34. S 


mouth, ad lib.; daily hypodermoclysis of 2 

1 . . . 

55.5 

65.0 


per cent NaCl solution; profuse vomiting; 

2 . 

71.0 

139.0 


no convulsions observed) 

3 . . . 

151.3 

170.0 

442 


4 . . . . 

1 

178.0 

270.0 

531 


von 173, NO. 6.— mat, 1927 23 
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In all of these animals there was frequent vomiting and a great 
reduction of blood chlorids. Dog 19, in which there was intestinal 
obstruction as well as double nephrectomy, showed a more rapid 
course, but the changes in blood chemistry were identical with those 
seen in the animals with nephrectomy only. The administration 
of 2 per cent salt solution to Dog 24 maintained for him a normal 
. level of blood chlorids but had no effect on the increase of nitrog- 
enous elements. Though unfortunately the chlorid output was not 
measured in these animals, we feel that here again the hypochloremia 
must be due to the loss through vomiting. 

3. Dogs with acute simple obstruction may be kepi alive throughout 
the period of starvation by the hypodermic administration of sodium 
chlorid and water, but this treatment is of little or no value in cases of 
acute strangulation. The administration of salt to an animal with 
acute obstruction is of no avail if water is withheld. 

Haden and Orr have repeatedly demonstrated the value of solu- 
tions of sodium chlorid in acute intestinal obstruction, but we feel 
that the mechanism and limitations of this therapeutic effect need 
as adequate explanation. 

Dog 44. — Obstruction at mid-duodenum. No food or water allowed. 
Ten grams of NaCl in 30 cc. of water injected hypodermically eighteen 
hours postoperative. Injection painful. Twenty-four hours later the same _ 
injection was repeated intravenously. Autopsy showed simple uncompli- 
cated obstruction of the duodenum. 

Dog 45. — Obstruction at the mid-duodenum. No food or water allowed. 
At the end of eighteen hours 10 gm. of NaCl was given intravenously in 
30 cc. of water. On each succeeding day one-half that amount was given. 
Blood samples were drawn before and five minutes after the injection the 
first two days; on the third day the second blood sample was drawn at 
death, eight hours after the last injection of salt. Autopsy showed simple 
uncomplicated obstruction of the duodenum. 

Dogs 35 and 40.— In these dogs a 12-inch loop of lower ileum was iso- 
lated by cutting and anastomosis of the bowel around it. The ends of 
the loop were inverted, the mesentery of loop was ligated and cut allowing 
the segment of lie free in the abdominal cavity. Dog 35, which received 
no treatment, died in sixteen hours. At autopsy the loop was in a state 
of anemic gangrene, foul smelling and of a pale brown color. The struc- 
tures of the omentum and bowel, against which it had been lying, were 
gangrenous. All of the abdominal structures were inflamed, but there was 
no pus. Dog 40, which received a total of 2000 cc. of normal salt, lived 
twenty-five hours. Autopsy showed the loop almost entirely destroj'ed 
by the gangrenous process. There was generalized peritonitis. 

In explaining the therapeutic effect of sodium chlorid Haden and 
Orr have assumed a specific neutralization of the toxins, ffhey 
have shown that no other inorganic salt possesses this power to save 
the animal, and have also shown the administration of fluids without 
sodium chlorid is of no avail. 
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TABLE VIII. 

(Obstruction of ileum 12 indies above the cecum; water by mouth, ad lib.; treatment 

as indicated in remarks.) 




Mg. par 100 cc. blood. 

Remarks. 

Day. 

Urea 

nitrogen. 

Total 

nonpro- 

tein 

nitrogen. 

NaCl. 

Dog 18 (allowed water by mouth, ad lib., but 

0 . . . 

12.3 

22.4 

579 

no salt; tetany developed rapidly; autopsy 

1 . . . 

11. G 

27.0 

416 

on third day showed acute simple obstruc- 

2 . . . 

13.0 

23.1 

257 

tion of the ileum) 

3 8 A.M. . 

2 P.M. . 

22.8 

G1.5 

75.9 

103.7 

228 

211 

Dog 17 (given daily by liypodermoclysis a 

i 

0 . . . 

0.2 

20. G 

5G0 

total of 1000 to 2000 cc. of 1.8 per cent 

1 . . . 

6.1 

23. S 

495 

NaCl solution; dog in good condition; no 

2 . : . 

G.2 

20.1 

48G 

toxic symptoms; on nineteenth day, under 

3 . . . 

5.0 

26.7 

521 

local anesthesia, an attempt was made to 

4 . . . 

5.5 

16. G 

521 

relieve the obstruction by enterostomy; 

5 ‘ . 

4.2 

21.0 

471 

the whole small intestine was thickened, 

G . . . 

4.4 

1G.0 

512 

but there was no strangulation or marked 

7 . . . 

5.3 

25.0 

51G 

distention; death on twenty-first day from 

8 . . . 

4.1 

10.1 

535 

generalized peritonitis, as a result of the 

10 . . . 

5.4 

20.3 

477 

enterostomy) 

12 . . . 

G.3 

20.1 

4S1 


18 . . . 

5.8 

20.8 

454 


21 . . . 

7.4 

23.3 

830 

Dog 26 (given water, ad lib., by mouth, and 

0 . . . 

G.G 

21.2 

537 

1000 to 1500 cc. of 2 per cent NaCl solu- 

1 . . . 

4.2 

24.1 

504 

tion daily; autopsy on second day showed 
gangrene and perforation of the lower 2 
inches of the obstructed bowel) 

. 2 . . . 

5.2 

32. G 

628 

Dog 32 (1000 cc. of 2 per cent NaCl solution 

0 . . . 

13.7 

48. 0 

466 

daily; condition good for six days ; autopsy 

2 . . . 

11.5 

34.3 

537 

on seventh day showed great distention 

4 . . . 

10.7 

34.5 

47S 

and discoloration of the lower 12 inches of 
the obstructed bowel; no actual gangrene) 

7 . . . 

20.9 

t 

122.0? 

468 


All of tlieir findings we have been able to substantiate, but we do 
not feel warranted in assuming any detoxifying action. Coplier 
and Brooks 8 have shown that the contents of obstructed bowel are 
very toxic, causing death when injected intravenously. Also that 
animals receiving the injection show no changes in blood chlorids, 
and cannot be saved by the administration of salt solution. We 
have found it easy to prolong life in the animals with duodenal 
obstruction by the administration of sodium chlorid and water. 
In obstruction of the ileum, however, we have been able to accom- 
plish this only once in our series. Dog 17 (Table VIII). responded 
to this treatment, whereas Dogs 26/32 and several others were lost 
by the same treatment. Always where the treatment failed there 
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was found to be some damage to the bowel wall by overdistention 
of strangulation. This complication occurs much less readily in 
obstruction of the duodenum. 


TABLE IX. 


(Obstruction at midduodenum; water withheld; daily injection of saturated salt 
solution, as given in protocols.) 


Remarks. 

y 

Day. 

Mg. per 100 cc. blood. 

Urea. 

Total 

nonprotein 

nitrogen. 

NaCl. 

Dog 44: 

0 

13.6 

36.8 

513 

Before injection 

1 

10.2 

37.9 

412 

Before injection 

2 

63.0 

91.4 

468 

After injection 

3 . . 

60.9 

98.8 

637 

Dog 45: 

0 

12.0 

41.4 

469 

Before injection 

1 

10.3 

35.5 

400 

After injection 

1 

9.5 

34.7 

579 

Before injection 

2 

17.6 

39.7 

524 

After injection 

2 

17.6 

42.2 

613 

Before injection 

3 

31. S 

54.6 

614 

After injection 

3 

45.0 


724 


TABLE X. 

(.Complete strangulation of 12 inches of ileum; treatment as indicated in remarks.) 


Remarks. 

Day. 

Mg. per 100 cc. blood. 

Vomitus and urine. 

Urea i 
nitrogen. 

Total 1 
nonpro- ] 
tcin 

nitrogen. ' 

NaCI. 

Quantity, 

cc. 

NaCl, 

gm. 

Dog 35 (no treatment; 

: 

o' . . . . ' 

7.5 

34.2 

502 



profuse vomiting) 

l .... ! 

1 

6.4 

44.4 

335 

650 

6.44 

Dog 40 (1000 cc. 0.9 


5.3 

39.2 

523 



per cent NaCl) 

1 2 P.M, . . 1 

7.2 

36.4 

542 




1 11 P.M. . | 

21.0 

75.0 

523 




We feel that in acute simple obstruction the intact mucosa of the 
intestine prevents absorption of the toxins from the lumen, hence 
there is no toxemia. 0 There is, however, rapid dehydration, loss 
of cblorids through vomiting and starvation. These in the order 
named are the lethal factors in acute simple obstruction. The 
giving of -sodium clilorid solution by Iiypodermoelysis prevents 
death from dehydration and hypoehloremia. However, with the 
slightest degree of strangulation the absorption of toxins ensues, 
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and the treatment with salt does not prevent death from this 
toxemia (Table VIII). 

It is not our intention to underestimate the importance of sodium 
chlorid in the animal body under these or any other conditions. 
It is quite apparent that a proper concentration of this salt in the 
blood and tissues is indispensable in maintaining the normal osmotic 
relations and the entire fluid metabolism of the body. In those 
animals with a marked reduction of the chlorids, the blood becomes 
thick and dark, and we have found no means other than the admin- 
istration of sodium chlorid and water by which this severe dehydra- 
tion and other symptoms of hypoclfloremia can be prevented or 
relieved. 

. It is apparent also that the course of a toxemia, such as occurs in 
acute strangulation of the bowel, may be mitigated by transfusions 
of sodium chlorid solution as will be seen by a study of Table X. 
This action must be due to the support of the general circulation 
and to an increased elimination through the kidneys. The fact 
that the administration of sodium chlorid is of no avail if water is 
withheld would seem to disprove a specific detoxifying action 
(Table IX). 

As additional proof of our interpretations the following experi- 
ment is cited. 

Dog. 30.— The bowel was cut at the mid-duodenum and 12 inches above 
the cecum. The duodenum was then anastomosed to the ileum and the 
ends of the loop thus isolated were inverted, converting practically the 
entire small intestine into an obstructed loop with the lumen of the bowel 
reestablished around it. The animal was allowed water, ad lib., by mouth. 
For five day's there was no other treatment. The dog vomited profusely, 
and on the fifth day was in tetany and very near death. Treatment, by 
hypodermoclysis, with sodium chlorid, was instituted as indicated in Table 
XI. Symptoms were promptly relieved, and for two days his condition 
remained good. On the third day there were unmistakable signs of tox- 
emia. The wound was in bad condition on account of great abdominal 
distention, and since the animal was practically moribund, he was sacrificed. 
At autopsy the large obstructed loop was found enormously distended 
and there were areas of beginning gangrene along the antimesenteric 
border. There was no peritonitis or other complication. The chemical 
findings are given in Table XI. 

It is apparent in Table XI, that Dog 30 developed symptoms of 
hypochloremia only on the fifth day. This fall in chlorids is less 
rapid than we have seen in animals with simple obstruction, yet in 
this animal the whole small bowel was converted into an isolated 
loop filled with toxic fluids. The difference is due, no doubt, to the 
fact that his intestinal lumen was not blocked. In spite of his 
vomiting, a part of his stomach secretion passed on into the large 
bowel. His symptoms on the fifth day were relieved promptly by a 
hypodermoclysis of 2 per cent salt solution. Three clays later, though 
his blood chlorids remained above the normal level, a fatal toxemia 
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developed as a result of damage to the wall by overdistention and 
strangulation. Previous to that time the intact mucosa had pre- 
vented the absorption of these toxins. 


TABLE XI. 

(Obstructed loop; duodenum anastomosed to ileum; water, ad lib., by mouth; 
• treatment as indicated in remarks.) 


Remarks. 

Day. 

Mg. per 100 ce. blood. 

Vomitua and urine. 

Urea 

nitrogen. 

Total 

nonpro- 

tein 

nitrogen. 

NaCl. 

Quantity, 

cc. 

Grams. 

No treatment 

0 . . . . 

15.6 

47.6 

465 



No treatment 

1 . . . . 

11.6 

38.5 

449 

860 

2.5 

No treatment 

2 ... . 

16.6 

39.7 

425 

1160 

2.8 

No treatment 

4 . . . . 

15.6 

51.3 

359 

1540 

2.8 

1000 cc. 2 per cent NaCl 

5 10 p.m. . 

34.1 

68.9 

321 

750 

1.4 

1000 cc. 1 per cent NaCl 

G . . . . 

16.4 

57.0 

643 

1310 

3.3 


S . . . . 

10. S 

37.0 

736 

4860 

14.5 







4.8* 


Total . 

... 


... 


32.1 


* Washings from pen. 


TABLE XII. 

(Dog. 39. Obstruction of the duodenum; treatment as indicated in remarks.) 


Remarks. 

Day. 

Mg. per 100 cc. blood. 

Vomitus and urine. 

Urea 

nitrogen. 

Total 

nonpro- 

tein 

nitrogen. 

NaCl. 

Quantity, 

cc. 

Grams. 

1000 cc. 1 per cent NaCl* 

0 . . . 

9.4 

37.9 

531 



1000 cc. 1 per cent NaCl* 

1 . ' . . 

3.0 

28.9 

490 

1360 

12.12 

1000 cc. 1 per cent NaCl* 

2 . . . 

9.6 

37.7 

457 

980 

8.50 

1000 cc. 1 per cent NaCl* 

3 . . . 

9.8 

18.9 

506 

460 

2.15 

1000 cc. 1 per cent NaCl* 

4 . . . 

14.8 

42.5 

507 

715 

6.44 

No food; water, salt 

6 . . . 

16.4 

36.6 

543 

1250 

11.80 

No food; water, salt 

8 . . . 

19.4 

48.0 

523 

240 

0.30 

No food; water, salt 

10 . . . 

23.5 

46.5 

523 

450 

3.10 

No food; water, salt 

12 . . . 

46.4 

69.7 

490 

890 

9.80 







5. OOf 


Total . 





59.21 


* Hypodermically, 
t Washings from pen. 


We believe that in acute simple obstruction, experimentally 
produced, the actual course is exaggerated by the absorption of 
toxins through the damaged tissues in the inverted stump of the 
bowel. The two dogs of Poster and Hausler , 5 to which we have 
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previously referred, demonstrate this fact. Dog 39 (Table XII) 
of our series was obstructed at the duodenum and allowed water 
ad lib. for five days. During this time lie received 5000 cc. of a 
1 per cent solution of sodium chlorid by hypodermoclysis. There- 
after all food, water, and salt were withheld. The dog continued 
in good condition until the twelfth day, dying, apparently, of inani- 
tion. Autopsy showed uncomplicated simple obstruction. 

Though this dog did not live sufficiently long to furnish a striking 
demonstration, the results are in keeping with those of Foster and 
Ilausler. If hypochloremia and dehydration are prevented for the 
critical period of the first five days, the animal, with simple occlusion 
of the intestinal lumen, may then exist throughout the period of 
inanition without food, water or salt. The loss of chlorids by vomit- 
ing under such conditions will be slight because the starving stomach 
secretes very little hydrochloric acid. 

From a careful analysis of our results it becomes evident that 
death in acute simple obstruction is not due to toxemia. We 
have no evidence that a high level of blood chlorids prevents death 
from an existing toxemia and we see no reason for assuming a 
specific detoxifying action by sodium chlorid. The hypodermic 
administration of sodium chlorid solution has a specific therapeutic 
value in acute intestinal obstruction in that it overcomes the hypo- 
chloremia and the dehydration, both of which are lethal factors in 
this condition. 

4. The relationship between hypochloremia and the terminal 
increase in nonprotein nitrogen is not definite. We have found that 
a marked fall in blood chlorids is always followed by a rapid increase 
in the concentration of the nitrogenous elements. In pointing to 
this relationship Haden and Orr have assumed it to be a definite 
indication that the obstructed bowel brings about a toxemia which 
fundamentally involves the chlorids. In our experience, however, 
this increase has often occurred in dogs with a normal blood chlorid 
level. The truth of this will be apparent from a study of the tables. 

It will be observed in Tables VIII and IX, that animals, receiving 
large quantities of fluid by hypodermoclysis, show even at death 
very little accumulation of nitrogen in the blood; but animals, in 
which dehydration is allowed to occur show the increase in spite 
of normal blood chlorids. We have- tried a number of experiments 
in an effort to separate these two factors. Dog 25 constitutes one 
experiment of this type. 

Dog 25.— Ileum was obstructed 12 inches above the cecum and the 
distal segment was brought up into an enterostomy wound. The dog was 
allowed water, ad lib., and at frequent intervals given an enteroclysis of 
tap water. By this means S00 to 1200 cc. of water daily was given into 
the bowel below the obstruction. The dog vomited freely, but remained 
in good condition for five days.. On the sixth day he was markedly dehy- 
drated and in tetany. Autopsy on this day showed distention of the whole 
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lower bowel and discoloration of the terminal foot of the ileum. There 
were no other complications. 


TABLE XIII. 


(Dog 25. Obstruction of the ileum with enterostomy into distal segment. 
Water by onteroclysis; no Balt.) 


Remarks. 

Day. 

j Mg. per 100 cc. blood. 

| Vomifcus and urine. 

Urea 

nitrogen. 

Total 

nonpro- 

torn 

nitrogen. 

NaCl. 

Quantity, 

cc. 

NaCl, 

era. 

Good condition for five 

0 . . . 

10.5 

35.7 

497 



days 

1 . . . 

6.2 

22.2 

480 

1320 

4.55 


2 . . . 

3.2 

28.8 

462 

1830 

0.55 


3 . . . 

4.9 

31.4 

439 

2420 

0.42 


4 . . . 

8.6 

3G.4 

303 

1370 

1.12 


5 . . . 

12.2 

40.8 

303 

1290 

2.18 


G . . . 

1G.4 

71.4 

295 

690 

1.61 







4.16* 


Total . 


... 


... 

14.59 


* Washings from pen. 


This animal was one in which we devoted much effort toward the 
placing of fluid in the lower bowel where absorption might take place 
Dehydration was not marked till after the chlorids were greatly 
reduced. In this dog the increase in nonprotein nitrogen was 
relatively slight. The actual degree to which dehydration will 
ordinarily occur in obstructed animals allowed water ad lib. by 
mouth- is shown in Table XIV. 


TABLE XIV. 


(Dog 52. Obstructed at mid-duodenum; water, ad lib.; no other treatment.) 


Day. 

Mg. per 100 cc. bood. 

Blood. 

j Vomitus. 

i 

Urine. 

Urea 

nitrogen.! 

Total 

nonpro- 

tein 

nitrogen. 

j 

NaCl. 

R. B. C. 

1 

Mois- 

ture. 

1 

Quantity, 

cc. 

NaCl, 

gm. 

0 . . 

10.5 

37.7 

43G 

7,900,000 

70.9 


| 4.2 


1 . . . 

5.6 

31.9 

430 

8,900,000 

73.8 

690 



2 . . 

44.4 

52.0 

345 

10,100,000 

69.4 

3370 

4.9 


3 . . . 

54.2 

173.9 

329 

13,800,000 

65.2 

4450 

2.S 


Total 







11.9 



Vi'e have found it practically impossible to maintain the water 
balance in a dog with a marked degree of hypochloremia. It is 
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certain that the obstructed animal becomes dehydrated in spite of 
taking large quantities of water by mouth, and this dehydration 
becomes absolute as the clilorid level falls. In this state the 
excretion of urine is practically nil and we believe this the chief 
explanation of the rapid terminal increase in blood nitrogen. 

In support of our views on this effect of dehydration we offer 
the findings in two dogs (Nos. 29 and 27). 

.Dogs 29 and 27.— Both were starved and caused to vomit twice daily 
by the hypodermic injection of apomorphin. One of them, Dog 29, was 
allowed, just previous to the administration of apomorphin, a limited 
quantity of water. From the other, Dog 27, all water was withheld. 


TABLE XV. 


(Starvation; vomiting induced twice daily by apomorphin.) 


Remarks. 

' " " 

Day. 

Mg. per 100 cc. blood. 

Vomilus and urine. 

Urea 

nitrogen. 

Total 
nonpro- 
_ tein 
nitrogen. 

NaCl. 

Quantity] 
cc. | 

NaCl, 

gm. 

Dog 29 (water in 

0 

10.2 

71.8 

504 



limited quanli- 

2 

9.1 

39.7 

490 

940 

2.50 

tics) 

4 

13.3 

38.0 

452 

1290 

2.20 


5 

21.9 

40.0 

415 

400 

0.97 


G 

10.5 

43.5 

407 

110 

0.18 


8 

, 15.3 

48.0 

393 

215 

0.41 


10 

, 17.9 

43.0 

408 

140 

0.28 

. 

20 

20.5 

48.4 

421 

1530 

2.00 

Released 

2G 

7.7 

j 

52.4 

442 

600 

0.70 

Dog 27 (no water) 

0 . . . . 

1 12.8 

33.3 

530 




1 

| 12.0 

31.9 


680 

3.42 


2 

; 15.0 

41.4 

483 

300 

1.37 


3 

13.2 

40.1 

492 

220 

0.60 


4 

21.2 

70.5 

514 

130 

0.50 


5 

29.3 

106.8 

515 

116 

0.20 

Died 

6 

37.8 

135.0 

520 

120 

0.90 


In neither of these animals did vomiting produce a large output 
of chlorids or a marked reduction of blood chlorids. Obviously 
vomiting which is not excessive and not associated with obstruction 
of the intestine will bring about no permanent disturbance in the 
secretion and reabsorption of chlorids. In Dog 29, which w r as 
allowed w r ater, there was an appreciable fall in the blood chlorids 
but there was no nitrogenous accumulation in the blood when the 
dog was released on tire twenty-sixth day. Dog 27, with no change 
in chlorids, died in six days and showed the rise in nonprotein nitro- 
gen which we have found to occur always in fatal dehydration. 
Our findings indicate that the relationship winch appears to exist 
between hypockloremia and the blood nitrogen increase of acute 
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intestinal obstruction is explained best on the basis of dehydration. 
A profound reduction of blood chlorids rapidly intensifies the already 
existing dehydration; there results a marked impairment of kidney 
function and a rapid accumulation of nonprotein nitrogen in the 
blood. This increase may also be due in part to increased tissue 
destruction from dehydration. 

Early in our efforts to differentiate the factors of salt and water 
we verified the fact reported by Haden and Orr 4 that the hypodermic 
administration of water alone to an obstructed dog causes death 
sooner than no treatment whatsoever. This apparently astonishing 
fact was made more readily understandable when we discovered a 
similar administration of water to a normal dog to be rapidly fatal. 
Later we made a more careful study of this observation, and two 
such animals are reported herewith. 


table xvi. 

(Dogs. 53 and 54. No water by moutb; hypodermic administration of distilled 
water as indicated in the remarks.) 


Remarks. ' 

Day. 

Mg. per 100 cc. blood. 

Blood. 

Urine. 

Urea nitrogen. 

Total nonprotein 
nitrogen. 

NaCl. 

R. B. C. 

.2 a 

o a 

k-l 

Quantity, oo. 

i 

5 

a 

z 

Total nonprotein 
nitrogen, gm. 

Dog 53 (dis- 










tilled water) 





• 





500 cc. 

0 . . 

15.8 

44.3 

490 

6,900,000 

7S.9 




500 cc. 

1 . . 

8.1 

32.4 

468 

6,000,000 

79.2 

365 

0.27 

4.73 

500 cc. 

2 . . 

8.5 

34.8 

445 

6,100,000 

80.4 

380 

0.43 

6.27 

1000 cc. 

3 . . 

7.7 

33.9 

480 

5,100,000 

81.2 

295 

0.14 

5.61 

500 cc. 

4 . . 

9.8 

29.9 

490 

4,800,000 

S2.4 

650 

0.31 

6.50 

Died 

5 . . 

51.2 

62.5 

430 


85.2 

50 

0.05 

0.60 

Dog 54 (dis- 










tilled water) 










1500 cc. 

0 . . 

10.7 

45.9 

513 

7,000,000 

79.8 




1500 cc. 

1 . . 

25.7 

74.1 

435 

... 


395 

2.05 

6.17 

Died' 

2 . . 

45.1 

96.8 

356 


72.3 

110 

0.56 

2.26 


The exact mechanism of death from the administration of water 
is not clear. There is marked hemolysis of the red cells and this 
may be the explanation. The points which we wish to emphasize 
at this time are the lowered excretion of urine and, the rapid terminal 
increase in blood nitrogen which resulted. This mechanism operated 
more rapidly in Dog 54, winch received the large injections of water. 
It is interesting to note that this animal showed a reduction of blood 
chlorids which cannot be explained by his output. In this case the 
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chlorids have been drawn rapidly into the water-logged subcu- 
taneous tissue. Unfortunately a second red cell count was not 
obtained on this animal but the determination of the total moisture 
in the blood showed an actual dehydration in the face of more than 
2000 cc. of excess water in the subcutaneous tissue. 

We regard this as a striking indication that a normal water 
and salt balance is essential in maintaining the kidney function 
as well as the entire metabolism of the body. The administration 
of salt alone is of no value if water is withheld. The parenteral 
administration of water alone is fatal. 

Conclusions. 1. In acute simple obstruction of the small intestine 
where the bowel wall remains intact, death is not due to toxemia. 
The lethal factors are dehydration, reduction of blood chlorids by 
vomiting, and starvation. Administration of sodium chlorid and 
water by hypodermoclysis or any method which preserves the salt 
and water balance, wall prolong life through the period of starvation. 

2. In acute strangulation of the bowel the factor of toxemia is 
added. Treatment ■with sodium chlorid and water does not prevent 
death from this toxemia. 

3. The increase in the nonprotein nitrogen of the blood appears 
to result chiefly from dehydration and a rapid reduction of kidney 
function. Hypochloremia is an important factor in this mechanism. 
It is also possible that hypochloremia and dehydration cause 
increased tissue destruction which adds to the nitrogenous increase. 

4. For these reasons, the administration of physiologic sodium 
chlorid, by hypodermoclysis or intravenous transfusion, will be a 
valuable procedure in the treatment of intestinal obstruction and 
gastric tetany. 

5. Since strangulation of the bowel occurs in most cases of obstruc- 
tion, the limitations of the treatment are obvious. 

v 

i 
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CLINICAL CAUSES AND DIAGNOSTIC AND PROGNOSTIC 
SIGNIFICANCE OF JAUNDICE.* 

Bv David Riesman, M.D., 

PHILADELPHIA. 


Herbert Spencer, says in one of liis books, I think in First 
Principles, that mankind in its progress passes through three 
stages, the unanimity of the ignorant, the disagreement of the 
inquiring, the unanimity of the wise. Upon most questions in 
medicine we are still in the first stage, upon many in the second, 
upon none in the third. It was while thinking about jaundice that 
this expressive dictum of Herbert Spencer came to my mind. 
Up to a very recent period, as time goes, we were in comfortable 
agreement that jaundice was twofold, obstructive and toxic; the 
former due to gross obstruction of the outflow of the bile, the latter 
due to excessive destruction of red cells and consequently greater 
manufacture of bile by the obliging liver— all jaundice was there- 
fore hepatogenous. The second period of our progress was not 
long in coming. It was shown by Virchow and others that a 
substance identical with bilirubin could be formed from extra- 
vasated blood outside of the liver. This led many to the conviction 
that bile was made both in the liver and outside of the liver. When 
at a later period, however, Minkowsky and Naunyn showed in 
experiments on birds that after the removal of the liver bile was no 
longer formed bilogenic monopoly was again restored to the liver. 

Then came Aschoff and his pupil McNee, 1 and demonstrated, or 
seemed to demonstrate, that bile production was the property of 
certain large endothelial cells widely scattered through the body 
and identical with the stellate cells of Kupffer in the liver. To 
these endothelial cells found in the liver and in the spleen, in the 
lymph nodes, bone marrow, and so forth, Aschoff gave the name of 
reticuloendothelial system, and to this system he and his followers 
ascribe the property either of making bilirubin out of disintegrated 
or dead red cells or of preparing such cells for conversion into 
bilirubin by the liver. 

Whipple and Hooper afterward showed that in the dog whose 
liver had been excluded from the circulation bile pigment was still 
formed and appeared in the blood. 

Among the last and most important investigations in this field 
are those of Mann, Bollman, and Magath, 2 of the Mayo Clinic, 
who succeeded in extirpating the liver from dogs and keeping the 
animals alive for from twenty-four to thirty-six hours, a longevity 
never before attained. In such anhepatic dogs they found that 

* Part of Symposium on Jaundice before the American Gastro-Enterological 
association. May 5, 102G; containing also a report of some cases of epidemic jaundice. 
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bilirubin continued to be formed. Their observations were soon 
confirmed by Rich 3 and Makino . 4 

But scarcely had the work of Mann, Bollman and Magath been 
published when the conclusions drawn from it were challenged by 
Melchior, Rosenthal and Licht , 5 of Breslau. Repeating in general 
the technique of Mann and Magath, they tested the bile-forming 
power of the hepatectomizcd dogs with toluylendiamine and phenyl- 
hydrazine, which in control dogs produced marked icterus. They 
found that after the removal of the liver no appreciable icterus 
followed the injection of the poisons.* 

As the matter stands today, insofar at least as the experimental 
evidence is concerned, no definite proof has been brought that 
bile is chiefly formed outside of the liver, in the so-called reticulo- 
endothelial system, or of the fact, a corollary of the first, that the 
liver is merely an excretory organ for bile made elsewhere, as the 
kidney is for urea, with the formation of which it is in nowise 
concerned. 

Nevertheless, I am inclined to believe, on clinical grounds, that 
bile can be formed extrahepatically. I have seen jaundice in cases 
of large fatty liver, the acute, yellow hypertrophy of Rolleston, in 
which under the microscope scarcely an intact polygonal cell 
remained. The sections had all the appearances of areolar fatty 
tissue and could be recognized as of liver origin only by the presence 
of bile ducts. 

Perhaps one more point should be mentioned in support of the 
theory of Aschoff and McNee and other, recent experimenters as 
to the formation of bile outside of the liver, namely, the fact that 
van den Bergh and Gansslen, Zipperlen and Scliiiz 0 have found 
more bile pigment in the blood of the splenic vein than in that 
of the splenic artery, the spleen being as we know one of the most 
important constituents of the reticuloendothelial system. 

I have gone into these few details because in the obscure field 
of clinical jaundice every datum of scientific research bearing upon 
the probable seat of bile formation is helpful to a better under- 
standing. 

The Clinical Causes of Jaundice. The classification proposed by 
van den Bergh into mechanic and dynamic is, in the main, satis- 
factory but perhaps a little too rigid. McNee has lately suggested 
a modification which is not unlike that of older waiters and which 
helps I think to clarify the subject. McNee, an ardent reticulo- 

* Aschoff, in a recent article (IQ in. Wchnschr., 1926, 5, 1260) published after the 
present paper was written, takes issue with the Breslau experimenters and insists 
that their researches do not disprove the observations and conclusions of Mann and 
Magath. As regards the nondovelopment of jaundice in hepatectomized dogs after 
toluylendiamin and phenylhydrazin injections, Aschoff is of the opinion that the 
repeated glucose injections necessary to keep the dogs alive, may have had a share in 
preventing icterus. In any event the work of Mann and Magath proves the intra- 
vascular formation of bilo pigment outside of the liver'cell. 
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endothelialist, distinguishes: (a) Obstructive hepatic jaundice; 
(b) toxic and infectious hepatic jaundice; (e) hemolytic jaundice. 

(a) Obstructive Hepatic Jaundice. The clinical causes of 
obstructive hepatic jaundice, mechanical jaundice, are, in the 
main, the following: 

_ 1 • Obstruction by stone or other foreign body in the common 
bile duct. This is one of the most frequent and most easily under- 
stood types of jaundice. Before the introduction of the van den 
Bergh test it was supposed to occur in about 10 per cent of cases of 
gall stone— at least, that was the surgeon's figures. I found it 
more frequent when, instead of asking only about the color of the 
skin, I also inquired as to the color of the urine. 

The van den Bergh test has shown the great frequency of moder- 
ate bilirubinemia in many cases of biliary colic in which there is no 
visible jaundice and no eholuria. 

2. Through tumor of the bile ducts or of the head of the pancreas; 
also through pressure upon the ducts by large glands, by aneurysm 
of the hepatic artery, and so forth. 

3. Through stricture of the duct as a result of scar formation. 

4. Through inflammation of the mucosa of the duct with the 
formation of a mucous plug. This is the commonly accepted 
explanation for so-called catarrhal jaundice; however, no one it 
seems has ever found such a plug in acute catarrhal jaundice. 
More probably we are dealing in catarrhal jaundice with a chol- 
angitis and mild hepatitis, or with acute swelling of the head of the 
pancreas analogous to mumps. 

5. Through traction on the bile ducts by a floating kidney. 

6. Through injuries— cutting of the bile ducts during operation. 
Jaundice under these conditions appears almost immediately, is 
permanent painless, but accompanied by intolerable itching, thus 
simulating the jaundice due to malignant obstruction. 

7. Passive congestion of the liver in chronic heart failure. I am 
placing this in the group of obstructive jaundice although the 
mechanism of congestive jaundice is by no means clear. The 
obstruction of the ducts if it exists, is intrahepatic. 

8. Cirrhosis of the liver. Here, too, whatever obstruction exists 
is intrahepatic, but other factors cannot be ruled out. 

9. Carcinoma of the liver with intrahepatic or extrahepatic 
pressure. 

In many cases of what appears to be purely mechanical or obstruc- 
tive jaundice, for example, that due to a stone blocking the common 
duct, the liver is the seat of degenerative and inflammatory changes, 
of a hepatitis which may become a not easily evaluated factor both 
in the jaundice and in the general clinical picture. 

(b) Toxic and Infectious Hepatic Jaundice. This group 
comprises types of jaundice in which there is no gross mechanical 
obstruction in the extrahepatic ducts, barring an occasional excep- 
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tion to which I shall refer. Bile is present in the urine and in the 
feces. By the van den Bergh test the blood serum is said to give 
a delayed direct as well as a negative direct reaction (biphasic 
reaction, McNee), 

Illustrations of this type of jaundice are: 

1. Weil’s Disease. This is now known as Spirochetosis ictcro- 
hemorrhagica or leptospirosis. The disease became prominent as a 
clinical entity during the World War, which brought confirmation 
of the finding of the Leptospira icteroides originally discovered by 
Japanese observers. A number of true cases of spirochetosis have 
been reported in this country, among them 2 by Sailer. 7 

The disease sets in with chill, headache and prostration; occa- 
sionally the onset is gradual. Nausea, vomiting, abdominal and 
muscular pains, jaundice and fever complete the picture. Some- 
times in bad cases a peculiar odor manifests itself. The liver is 
enlarged; the spleen not constantly. 

The causative parasite normally lives in the wild rat; it is highly 
pathogenic for guinea pigs and can be kept alive and virulent 
in them for an astounding number of generations. It is present 
in human blood until about the seventh day of the disease and in 
the urine up to the fortieth day or longer. It should be looked for 
in dark-field illumination. 

Immune bodies appear in the blood of patients and can be 
produced experimentally in animals so that both cure and prophy- 
laxis in times of epidemic may become feasible. 

2. Infections Jaundice, Nonspirochetal. This as a rule is a mild 
type of jaundice. It is most common in children, and lias of late 
years prevailed in widely scattered sections of this country. After 
an incubation period of from eight to ten days the disease sets in 
abruptly with fever, constipation and abdominal pain. Jaundice 
appears in four or five days or later— up to the twentieth day— 
and lasts for from seven to ten days, although it may disappear 
in a few hours or continue for six weeks. 

The disease resembles acute catarrhal jaundice, indeed sporadic 
cases would undoubtedly be so diagnosed. Except for a milder 
course and absence of mortality, it is similar to Weil’s disease, but 
the most careful search by Blumer, Wadsworth and Noguchi has 
failed to show any leptospira. 

During the last few weeks we had a small outbreak of epidemic 
jaundice in Philadelphia. The 3 following cases occurred in one 
family: 

Case Reports. Case I.— P. D., aged thirteen years, was seized on the 
evening of April 13, 1926, with high fever and headache. The fever con- 
tinued on the next day and nausea appeared. On the following day there 
was no fever but persistent nausea and some vomiting, with a crop of hives 
and much itching. On April 17 the eyeballs were yellow. The stools were 
pale but not putty colored; the urine contained considerable bile. There 
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was a slight enlargement of the liver, not of the spleen, and no abdominal 
tenderness. 


Case II— S. D., aged twelve years, started on April 15, 1926, two days 
after her sister, with similar but milder symptoms. Her jaundice was 
slight although bile was readily demonstrated in the urine. When last 
seen, on May 2, there was still a faint tinge to the conjunctiva. 

Case III. — E. D., aged fifteen years, a third sister, was taken ill suddenly 
on April 19, 1926, four days after the second case, with no other symptom 
than fever (up to 104° F.) which continued for forty hours. On April 25, 
after she had been well four days, but still in bed, she became distinctly 
jaundiced and had pronounced general itching. There was also some 
vomiting. 

It is interesting that having had routine examinations of the urine 
made in all three cases, bile was detected in the third patient’s 
urine before the color of the eyeballs attracted attention. 

In another case, also a young girl, which I did not see, but about 
which I was consulted, careful search was made for leptospira by 
Dr. Lynch, of the Pepper Laboratory, with negative results. 

Such cases as those here described are in the beginning usually 
called grippe or influenza— often abdominal influenza— during the 
period of apparently causeless fever, nausea and vomiting. The 
subsequent discovery of jaundice is considered a sequel or a com- 
plication. I believe the whole process is a unitary disease due to 
some obscure transmissible infection which with the modern tech- 
nique should not elude us for long. 

While epidemic jaundice is a mild disease, it seems to bear a 
relation to acute yellow atrophy or acute degenerative hepatitis, 
as is shown by the following case: 

Case IV.— Dr. A. E. F., aged fifty-two years, a man in perfect health, 
was seized with jaundice, which in the course of two weeks became very 
intense. There was no pain at any time, only great prostration. The 
urine was black and the stools in the beginning were clay colored. When 
I first saw the patient, I concluded, not finding a palpable gall bladder, 
that I was dealing with one of those rare cases of silent stone or with a 
toxic hepatitis. Two days after my visit to him in his home town, he was 
brought to the Hospital of the University of Pennsylvania. He had a 
deep canary color, no fever, no tenderness and w T as apathetic, almost stu- 
porous. The liver was not enlarged, perhaps it was a trifle smaller than 
normal; the spleen was not palpable. A somewhat striking feature was a 
peculiar body odor like that of fresh laboratory meat broth. Two days 
later he died in coma, our diagnosis being acute degenerative hepatitis. 
Autopsy showed complete freedom from disease on the part of the gall 
bladder and bile ducts but advanced degeneration of the liver. Both 
during life and after death careful search was made for spirochetes, but 
with negative results. 


N °w, there is in connection with this case a most interesting and 
suggestive fact which I ascertained prior to the man’s death. Dur- 
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ing the few weeks before be fell ill, there had been an epidemic out- 
break of jaundice in his community. He had attended from 18 to 
20 cases, 5 of them being in one household. One cannot escape 
the belief that an infection was at work and that the doctor had 
received through his multiple contacts such an intensive dose of the 
poison that he developed what is comparable to an acute yellow 
atrophy of the liver. _ ' 

I am trying to obtain some rats from the place where the jaundice 
has prevailed, but if the observations of Blumer and other investi- 
gators are borne out, our results will be negative. 

3. The Jaundice of Infections Diseases. Typhoid fever, pneu- 
monia, septicemia, and so forth. 

As a rule, the jaundice of pneumonia is a mild complication, but 
in rare instances it is severe and darkens the prognosis greatly. 
The sputum in the grave cases is a bright green color due to biliver- 
din. If one may use the vail den Bergh reaction as a basis, the 
jaundice of pneumonia is in part due to an active hemolysis and 
in part to a toxic hepatitis. 

4. Toxic Jaundice. Particularly that due to arsphenamin, chloro- 
form, and so forth. 

Much discussion has arisen as to whether the jaundice occurring 
after arsphenamin injections is syphilitic, that is, due to the Tre- 
ponema pallidum or to gummatous lesions or to a toxic effect of 
the arsenic. If to either of the first two one might be inclined to 
push the arsphenamin; if to the last, nothing -would be more harm- 
ful (Gordon and Feldman 8 ). Blood bilirubin studies have shown 
that in certain cases the bilirubin content is increased when 
arsphenamin is given, long before any icterus is manifested exter- 
nally. If the use of the drug is continued the biiirubinemia becomes 
more marked and finally, the threshold being passed, jaundice 
appears. It is due to a degenerative hepatitis which is best com- 
bated with glucose. If the van den Bergh test is regularly made 
in cases receiving the arsenicals the drug will be discontinued and 
glucose will be given as soon as the icterus index begins to mount 
and before severe liver damage has taken place (Gerrard 9 ). 

5. Postoperative Jaundice. I have already spoken of this as a 
possible consequence of trauma to the bile ducts during operation, 
hut there is yet another type of postoperative jaundice— that in 
which there is an infective cholangitis or a septic thrombophlebitis 
of the portal vein. This type of jaundice is most frequent as a 
sequel of operations on cases of suppurative appendicitis and pos- 
sesses a rather well-defined clinical physiognomy. Jaundice sets in 
a few days after operation, early in the development of the infec- 
tion. (It can occur also in cases of appendicitis not operated 
upon.) Fever is present with chilly sensations, high leukocytosis, 
tenderness over the liver and localized edema. Lassitude, anorexia 
and emaciation are striking symptoms. The patients often remark 
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that "they are too tired to sleep.” The Roentgen ray is of value 
in the diagnosis. 

(c) Hemolytic Jaundice. The term hemolytic jaundice* (ictero- 
anemia) connotes a jaundice due to blood destruction and not to 
primary disease of the liver cells or any part of the liver. That 
at least is the meaning given to the term by the majority of French 
writers and by Minkowski, a German pioneer in this field. On the 
other hand, Naunyn and his followers, while attributing the jaun- 
dice to excessive blood destruction, believe that excessive amounts 
of pigment made in the liver cause the formation of thrombi in the 
bile capillaries. On that basis the jaundice would be the result of 
an intrahepatic obstruction. However, the newer researches on 
the origin of bile pigment strongly point to the possibility, as indi- 
cated in an earlier part of this paper, of an extrahepatic source for 
bile pigment, though perhaps not the only source. It is therefore 
probable that hemolytic jaundice is independent of obstruction of 
the bile capillaries, f 

The blood destruction occurs chiefly in the spleen, liver, lymph 
nodes and bone marrow; but with respect to some of the conditions 
belonging under the head of hemolytic jaundice we have little 
knowledge of the place of blood destruction. 

Two types of hemolytic jaundice are recognized: (a) The 
acquired type (Hayem-Widal) ; (6) the congenital or familial 
(cholemie familiale) (Chauffard-Minkowski). In both, far greater 
amounts than the threshold value of 4 units of bile pigment may be 
present in the blood without bile appearing in the urine— hence 
the synonym, acholuric jaundice. In most cases the bile is excreted 
as urobilin in increased amounts in the feces and also in the urine. 

A number of features are common to both types: 

1. There is a chronic jaundice, with the presence of bile pigment 
in the blood serum, but without bile in the urine (acholuric jaundice). 

2. The signs of biliary obstruction are absent— there is no itching, 
no bradycardia, no clay-colored stools. 

3. There are no bile salts in the blood. 

4. Anemia is common to both types, but is more marked in the 
acquired, reaching at times as low a figure as 1,000,000 red cells. 

* For a full discussion of this subject see Pearce, Krumbhaar and Frazier (The 
Spleen and Anemia, Philadelphia and London, 1918) and Meulengracht (Der chron- 
ische hereditare hamolytische Ikterus, Leipzig, 1922). 

f Dr. I. S. Ravdin calls my attention to an interesting statement by Riolanus, Jr., 
indicating that as far back as the seventeenth century a distinction was made between 
obstructive and nonobstructive jaundice. Riolanus (A Sure Guide or the Best and 
Nearest Way to Physick and Chirurgery, translated by Nicolas Culpepper, lfi^l) 
says: "When I see in an extremely yellow jaundice the whole skin infected with 
choler and that the urine dye cloths yellow, the stools being in the meantime whitish, 
and when I see in another sort of jaundice both, urine and stools yellow, this confirms 
th inc f , ^ere are two forms of choler and several ways for the expurgation of 
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5, The spleen is enlarged and firm. 

6, Urobilinuria, an indication of blood destruction, is present. 

7. Fragility of the red cells. This sign, first pointed out by Chauf- 
fard, is found in both types but is more marked in the congenital 
or familial than is the acquired. * Normally, hemolysis in hypotonic 
salt solution begins at 0.42; in hemolytic jaundice it begins even as 
high as 0.6. 

Blood regeneration is evidenced by an increase of reticulocytes. 

8. Splenectomy is usually curative. 

While the cases viewed in a large way fall into two groups, 
congenital or familial and acquired, the differences are scarcely 
fundamental and there are many borderline cases, as, for example, 
congenital eases with negative family history. Such cases are 
perhaps better classified with the acquired type. 

Gall stones are quite common in familial or congenital hemolytic 
jaundice, but seem to bear no etiologie relation to the jaundice. 
In some eases, as pointed out in an admirable paper by Dutton, 10 
crises occur during which symptoms of obstructive jaundice are 
added to the clinical picture. These crises are attributed by Dutton 
to a heightened activity of the neuromuscular reflex apparatus of 
the bile passages (see also Hopkins 11 ). 

In the acquired type acute exacerbations with deepening jaundice 
are frequent. 12 The acquired cases as a rule also present a severer 
clinical picture than the congenital. The latter, in Chauff'ard’s 
words, are often more icteric than sick. A number of German 
writers 13 have called attention to the frequent coexistence of tower 
skull (Turmschadel) with hemolytic jaundice. 

One may place under the head of acquired hemolytic jaundice, 
the icterus found in pernicious anemia and allied conditions in 
which the van den Bergh test shmvs increased values of the icterus 
index but in which there is no choluria. 

_ Pathogenesis. The fundamental fault in hemolytic jaundice is 
either some lesion of the blood, such as might be called a dystrophy 
of the red cells, or an anomaly of the spleen that endows it with an 
exaggerated hemolytic activity. Since splenectomy is a curative 
measure, the latter hypothesis seems more reasonable. The spleen 
of hemolytic jaundice is not alone spodogenous, as it is in health, 
hut it also destroys red cells in increased numbers and prepares 
others for destruction. 

Difficult to explain on the lienal theory, however, is the fact that 
after the removal of the spleen the osmotic resistance of the red 
blood corpuscles to hypotonic salt solution sometimes remains as 
before, or does not return completely to normal. 

Familial hemolytic icterus behaves in its hereditary transmission 
as a dominant character. 

Icterus Neonatorum. This is a type of hemolytic jaundice due 
to rapid blood destruction. It occurs in about 50 per cent of 
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infants. The blood gives a positive indirect but negative direct 
van den Bergh reaction. 

A rare example is the familial type of jaundice of the newborn, 
a grave disease occurring less often in the children of the first and 
second pregnancies than in those of later birth. Those that recover 
often show permanent cerebral or cerebellar defects. 

Dissociated Icterus. French writers, and Hoover and Blanken- 
horn in this country, have called attention to dissociated icterus, 
that is, one in which bile salts and bile pigment are separate and do 
not occur together in the blood or urine. They recognize: (a) An 
hepatic dissociated icterus in which bile salts and bile pigments 
are separately present in the plasma as the result of separate hepatic 
excretion into the blood; ( b ) a renal dissociated icterus in which 
the bile pigment alone is present in the plasma due to renal excretion 
of the bile salts. The subject is one requiring further investigation. 

General Features of Jaundice. 1. Yellowish discoloration of the 
skin, of the mucous membranes and of the deeper tissues is the most 
striking feature of jaundice. It is to be looked for first in the con- 
junctiva, and in colored races on the inside of the lower lip, the blood 
being pressed out with a glass slide. 

The color varies from a light lemon or canary yellow to light or 
dark orange or olive brown. The darkest types are seen in the most 
chronic cases of obstructive jaundice, although a dark color of the 
skin is not necessarily proof of a high degree of bilirubinemia. 
Tears, cartilage, nerves and muscle tissue do not show staining. 
Pneumonic sputum in cases of jaundice is often light green in color 
due to oxydized bilirubin. 

2. Itching of the skin is one of the most distressing of all jaun- 
dice symptoms. It occurs in obstructive not in hemolytic or toxic 
jaundice. It may precede the icterus— preicteric itching— hence it 
is probably not due to the bile pigment, but to bile salts or other 
constituents of the bile. In bad cases of itching the skin is more or 
less covered with scratch marks and often shows infection. 

Surgical drainage or cholecystoenterostomy almost immediately 
puts a stop to the itching long before the color has faded from the 
skin ; this is another point in favor of the view that the itching is not 
due to the bile pigment. 

Xanthoma occasionally forms in long-standing jaundice. 

Some cases of jaundice have a peculiar odor like that of fresh 
meat broth. This is particularly true of icterus gravis and of 
spirochetal jaundice. 

_ The blood serum normally is slightly bile stained, the amount of 
bilirubin present, as measured by the delicate van den Bergh test, 
being from 0.5 to 2 mg. in 100 cc. of blood (1 to 2,000,000 to 
500,000). A false augmentation of color may be produced by the 

presence of considerable amounts of carotin or lutein derived from 
the diet. 
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I shall not give the details of the van den Bergh test. :!: It 
will suffice here to say that in this test Ehrlich’s diazo reagent is 
added to the blood serum. Normally the bilirubin of the blood 
gives the so-called delayed direct or indirect reaction, while that 
in the bile gives the immediate direct reaction. In the case of the 
blood, the immediate development of a bluish-violet color indicates, 
in van den Bcrgh’s opinion, the presence of an excess of normal 
bilirubin and is to be interpreted as signifying obstructive jaundice 
with the resorption of normally formed bile from the liver. If the 
addition of alcohol to the scrum-diazo mixture causes a deepening 
of the color, or the appearance of the characteristic color when 
there had not been any before, the reaction, called positive indirect, 
is interpreted as being due to bile pigment that has not been acted 
upon by the polygonal cells of the liver, and lienee the test is 
significant of hemolytic jaundice. Whether this sharp differentia- 
tion drawn by van den Bergh and by McNee is correct has not been 
proved; indeed the most recent researches throw doubt upon it. 

Icterus Index. The icterus index, a term first used by Stetten, 
is based upon a colorimetric comparison of the depth of color of 
the blood serum and a standard solution of potassium bichromate, 
1 to 10,000, as proposed by Meulengracht.f The depth of color 
is expressed by a number called the icterus index, the normal index 
ranging from 4 to 6. Bernheim has arranged the following table 
expressing the range of the icterus index. 


, Zone of hypobilirubinemia 2 . 3 to 4 

Normal zone 4 to 6 

Zone of latent jaundice 0 to 15 

Trank jaundice Above 15 


All cases with an index above 15 show jaundice, but a yellow shin 
and sclera may persist for some days after the index goes below 15, 
because bilirubin disappears more rapidly from the blood than from 
the other tissues. 

Value of the Icterus Index . By means of the index it is possible 
to detect latent jaundice, that is, a bilirubinemia without clinical 
icterus. In cases of colicky pains of indefinite nature the presence 
of latent jaundice points to a biliary origin. The index may be 
used to follow the changes in the degree of jaundice in patients with 
frank icterus. As pointed out by Snell, 54 the test helps in the dis- 
covery of hepatic congestion in early myocardial failure, in the 

* The following are among the more important references to this subject: Van 
den Bergh: Presse m6d. t 1921, 29, 441. Van den Bergh and Snapper: Deutsch. 
Arch. f. klin. Med., 1913, vol. 110. Meulengracht: Arch. Int. Med., 1925, 35, 214. 
Stetten: Ann. Surg., 1922, 76, 191. Bernheim: J. Am. Med. Assn., 1924, 82, 291; 
Arch. Path, and Lab. Med., 1926, 1, 747. Ravdin: Am. J. Med. Sci., 1925, 169, 
S50; Surg. Clin. North America, February, 1926. Greene, Snell and Walters: Arch. 
Int. Med., 1925, 36, 248. Greene, McVicar, Rowntree and Walters: Arch. Int 
Med., 1925, 36, 41S, 542. 

t This test has been advantageously modified by Bernheim, who has substituted 
a glass standard for the 1 to 10,000 potassium bichromate solution. 
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differentiation of hemolytic - from other anemias, and in the early 
demonstration of jaundice due to obstruction in the common duct.' 

Bernheim has shown that in gastric ulcer there is a normal bili- 
rubinemia, while in duodenal ulcer (except in cases with hemorrhage) 
there is a hyperbilirubinemia. The retention of bile may be due to 
an extending duodenitis or to a certain degree of hyperglobulia 
which has been found not infrequently in ulcer of the duodenum. 
In diabetes mellitus the icterus index is high— the lowest index in 
41 diabetic patients was 7.5; the highest, 15, the average, 10. The 
severe cases showed the highest indexes. 

Bernheim has pointed out a possible use of the icterus index in 
the prognosis of pneumonia. No case with a normal bilirubinemia 
ended fatally. Although death did not occur in all cases showing 
hyperbilirubinemia, in no fatal case was this condition absent. 
As in many instances it is not possible to foretell the outcome from 
the clinical aspect, it is desirable to make further tests of the icterus 
index in the hope that it may prove of use both in prognosis and in 
the choice of therapeutic measures. 

Hypobilirubinemia, revealed by the icterus index, is found in cases 
of secondary anemia not due to blood destruction but caused by 
hemorrhage or by lessened production— conditions in which less 
hemoglobin is liberated. In Bernheim’s series every case of secon- 
dary anemia with a red cell count below 3,000,000 showed hypo- 
bilirubinemia. 

Carotinemia. This condition, described by Hess and Myers, and 
to which I have already referred, is due to the prolonged use of 
carrots and other vegetables, fruits, eggs, and other foodstuffs, con- 
taining yellow pigments (lutein, xanthophyll, carotin). It produces 
a high icterus index — Greene and his associates found it as high as 
26. By chemical tests, either the van den Bergh or the Meulen- 
gracht, it is readily shown that the actual amount of bilirubin is 
not above normal. A feature differentiating carotinemia from 
icterus is its tendency to be more prominent on the thicker epithe- 
lium, such as the palms and soles. 

I might add further that the indirect reaction of van-den Bergh has 
helped in the detection of latent jaundice in pernicious anemia and 
dibothriocephalus anemia and, as pointed out on a previous, page, 
in the recognition of latent jaundice due to the toxic action of 
arsphenamin. 

One more blood change might be mentioned— Thewlis and Middle- 
ton 15 have demonstrated the existence of a leukopenia in uncompli- 
cated cases of catarrhal jaundice. They show that sometimes the 
leukopenia precedes the appearance of the jaundice. 

The Jjrine in Jaundice. In obstructive jaundice the urine is bile 
stained, but often the intensity of staining varies in different void- 
mgs for reasons that are hard to find. In hemolytic jaundice the 
urine as a rule is not bile stained (acholuric jaundice). 
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Urobilin or urobilinogen appears in the urine in cases of jaundice 
in which obstruction, if present, is not total, so that some bile can 
get into the intestines and be acted upon by bacteria. Hence its 
determination has been suggested as a test to distinguish catarrhal 
jaundice from that due to carcinoma of the head of the pancreas 
or the common bile duct, as in the usual case of carcinoma no bile 
whatever enteres the intestine, therefore none can be transformed 
into urobilin (Wallace and Diamond 1 * 5 ). 

In cases of severe or of long-standing jaundice albumin and bile- 
stained tuboeasts are present in the urine. Leuein and tvrosin 
appear in the urine in acute yellow atrophy. They were not found 
in the case of fatal icterus gravis reported in an earlier part of this 
paper. 

The Feces. The clay or putty-colored stools of jaundice due to 
extrahepatic obstruction are well known. Such stools are seen at 
times in cases of toxic jaundice, evidently through an associated 
mtrahepatie obstruction. In cancer of the head of the pancreas 
the feces are pale and shiny, due in part to unabsorbed fat and in 
part to the absence of bile; they look like buckwheat-flour dough 
and spread out thinly on the floor of the vessel. 

Other Effects of Jaundice. In true hemolytic jaundice the fragility 
of the red blood cells is increased. While normally the breaking up 
of the cells occurs at between 0.44 to 0.34 per cent saline solution, 
m hemolytic icterus it begins at 0.6 or even 0.7 and is complete at 
0.5 per cent. 

A lessened coagulability has long been known to occur in chronic 
jaundice and has been much dreaded by surgeons as a source of 
hemorrhage. Its causes are not well understood. Although calcium 
injections prevent postoperative hemorrhage in jaundice cases, 
there appears to be no special loss of calcium in the blood. It may 
be, as suggested by Snell, that in jaundice the calcium and the 
bilirubin enter into some sort of combination which virtually entails 
a lessened calcium content. 

Metabolic Effects of Jaundice. Most common are subnormal 
temperature and slow pulse. Emaciation may develop rapidly in 
obstructive jaundice, even in the absence of malignant disease. I 
have seen extreme loss of flesh in nonmalignant obstruction. 

Nervous Disturbances. The most distressing of these is itching, 
which in stone or in malignant obstruction may become more 
unbearable than pain. It robs the patient of sleep and contributes 
to his rapid decline. Irritability and mental depression may occur 
even in mild types of jaundice, while in toxic jaundice there may be 
muttering or agitated delirium, coma or convulsions. 

Diagnosis. In approaching the subject of the diagnosis of jaun- 
dice, or rather of its causative condition, we may with profit follow 
the advice of Deaver and ask: “Is the jaundice painless or is it 
painful?” 
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Painful jaundice is usually due to mechanical causes, especially 
to stone, to cholecystitis or to cholangitis. In rare cases the jaun- 
dice of calculus is painless— the so-called silent stone. It is not 
necessary that there should be successive attacks of colic— one 
definite painful seizure is of great help in the diagnosis of calculous 
obstruction. 

If the jaundice is painless, the possibilities are many — with clay- 
colored stools and choluria, the suspicion falls on the pancreas or 
some other nearby structure. The most valuable diagnostic feature 
of jaundice due to the disease of the pancreas is a large gall bladder 
(Courvoisier sign). By gentle palpation the gall bladder may be 
felt; often it can be seen to move under the skin during respiration 
if the examiner will sit at the patient’s side, with his eyes almost on 
a level with the abdomen. 

Glycosuria favors the diagnosis of pancreatic disease, but does 
not permit exclusion of disease of the bile passages or liver. 

I have thought that itching appeared earlier in malignant than 
in calculous obstruction; and as I have stated, the itching may be 
preicteric. 

The icterus index is of value. A variable icterus index speaks 
in favor of stone, a constant or increasing figure is most common 
in extraductal or noncalculous obstruction. 

Referring once more to the large gall bladder, it should lie stated 
that, while most common in cancer of the head of the pancreas, 
it is also found in carcinoma of the papilla. Mention should also 
be made of a possible source of error due to the occurrence of the 
so-called Riedel’s lobe, an elongated linguate projection of the right 
lobe of the liver, sometimes found in gall stones. It may readily 
be attributed to tumor or a large gall bladder. 

I shall not refer to the various functional liver tests which may 
possibly prove of value in the final differentiation of the causes of 
jaundice. At present the tests give us information of the state 
of the liver rather than of the causes of jaundice. Such information 
is, however, of value in forming a comprehensive judgment of the 
patient as a surgical risk. When carried to a greater state of per- 
fection they will undoubtedly become part of our routine preopera- 
tive study of jaundice cases. 

Prognosis. The prognosis of jaundice can be as little stated in a 
few words as the prognosis of fever. It depends on the cause, 
on the resistance of the patient and very often on the intelligence 
of the medical adviser and on the skill of the surgeon. 

In the hemolytic forms of jaundice, barring the graver anemias 
ai) d hemolytic poisons, the prognosis is favorable. Cure is often 
achieved by splenectomy. 

Regarding the other types of jaundice, I would say that no form 
o obstructive jaundice should ever be taken lightly. It is always 
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possible for a jaundice of mild beginning to become grave, as the 
case of the doctor I have cited above so well illustrates. 

Jaundice may affect the outcome of the operation done for its 
relief. One should hesitate to promise early recovery in any case 
of jaundice no matter how simple the contemplated operation 
may be. In some elderly persons —analogous to what happens at 
times to the kidneys after prostatectomy — a postoperative hepatic 
insufficiency develops. There is but little drainage of bile, the 
appetite is in abeyance, the patient is exceedingly languid and seems 
incapable of making a fight for his recovery. Death may ensue 
m three or four weeks despite active treatment. It is probable 
that not only the liver but also the pancreas lias a share in the 
disastrous outcome. ' 

Under the use of calcium chlorid intravenously by the Walters 
method hemorrhage has been practically eliminated as a danger 
after operation upon jaundice cases. The prophylactic and post- 
operative use of glucose solution has lessened the incidence of liver 
disfunction or nonfunction. Nevertheless, I am of the opinion 
that in the presence of jaundice it behooves the surgeon to limit his 
interference to the essential minimum. I have seen lives sacrificed 
through the operator’s eagerness to correct all pathologic defects 
m f* ie abdomen. It is probable that the liver function tests will 
eventually make operations safer, 
dhe prognosis is also influenced by the state of the other organs, 
particularly of the kidney and of the heart. A closer relationship 
exists between the kidney and the liver than is appreciated or is 
explainable in the light of our present knowledge. As for the heart, 
the prognosis is not so vitally affected by its condition if that be 
not too serious. In fact when the history permits the decision 
that the bile duct tract disease antedates the heart trouble, then 
ive may conjecture that the gall bladder disease may be responsible 
for the disease of the heart and that operation may not only cure 
the disease of the biliary passages but also that of the heart as well. 

In no other circumstances is it so important to take a compre- 
hensive view of a patient’s powers of resistance as in cases of jaun- 
dice that require operation. The laboratory tests, as I have stated 
above, are of value not only with respect to the jaundice itself, but 
also in throwing light on the functional capacity of the liver, kid- 
neys, heart and pancreas. But in the last analysis the best judg- 
ment is reached by him who has had a large clinical experience and 
uses it wisely. 
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CHOLECYSTOGRAPHY AND LYON-MELTZER TEST IN A PATIENT 
WITH A CONGENITALLY ABSENT GALL BLADDER. 

By William Lintz, M.D., 

SENIOR ATTENDING PHYSICIAN TO UNITY HOSPITAL CONSULTING PHYSICIAN TO 
SHORE ROAD HOSPITAL, BROOKLYN, N. Y. 

This article is brought before the medical profession, not so much 
on account of the infrequency of the congenitally absent gall bladder 
as for its substantiation of the value of cholecystography and for 
the light it throws on the source of Lyon’s B bile. There are also 
included observations on the diabetic’s postoperative intraabdom- 
inal adhesions on differences of medical and surgical procedure and 
on the way to proceed in clearing up questionable diagnosis of 
perinephritis and subdiaphragmatic abscess. 

Case Report. G. S. a female, aged forty-eight years, born in 
Russia, was admitted to the Medical Service of Lnity Hospital, 
December 5, 1924. Her chief complaint on admission was pain in 
the right upper abdomen and cramps. Since 1922 she had had 
several attacks of severe pain in the right hypochrondrium which 
radiated toward the back. These attacks increased in severity until 
the beginning of November, 1924, when the patient was operated 
upon at the Brownsville and East New York Hospital, for cholelithi- 
asis, but after a thorough search by two competent surgeons no gall 
bladder was found and a normal appendix was removed. Two 
weeks following operation pain in abdomen and cramps returned. 
Abdominal pain is not influenced by meals, but aggravated by 
coughing. The patient desires to urinate when attacks of pain 
come on. Cramplike nature of pain later disappeared, and there 
is no nausea or vomiting. Pains in back, especially right side 
posterior (December 12, 1924). Patient on admission also com- 
plained of nocturia three or four times. 

Family History. This has no bearing on case, 
l 'J 1 * 1 H* st ° r y- The patient had measles, pneumonia and bron- 
cmtis, but had no operation, with the exception of the one five 
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The blood culture of December 18 proved sterile. The Wasser- 
mann test of the blood was negative Blood chemistry: Decem- 
ber S: Blood sugar, 250 mg. per 100 cc. December 13: Blood 
sugar, 300 mg. per 100 cc.; urea nitrogen. 12 mg. December 16: 
Blood sugar, 20 mg. per 100 cc.; urea nitrogen, 16 mg ; C0 2 , 46; 
creatinin, 1.2 mg. Gastric contents, 50 cc.: December 13: Total 
acidity, 30; free HC1, 16; no lactic acid; microscopically, starch 
granules and no blood. The feces showed, on examination of five 
different stools, no parasites, no blood, normal color, consistency 
and odor, with somewhat increased amount of fat. The Schmidt 
test for pancreatic function was positive. 

January 3, 1925: A perinephritic puncture was done, and only 
a little blood was obtained, which on cytologic and bacteriologic 
examinations proved negative. 

The Lyon-Meltzer test of December IS, 1924, showed the typical 
three-colored specimen: (a) 10 cc. of a golden yellow, ( b ) 50 cc. 
of dark green with much mucus and (c) a few cubic centimeters of 
a light yellowish fluid. This fluid obtained through the duodenal 
tube gave chemically all the tests for bile, showed a few red blood 
cells and leukocytes and a moderate number of bile-stained epithelial 
cells. No crystals were found. All sorts of contaminating bac- 
teria were present. 

Cystoscopic Examination (Dr. Goldfader). This showed bladder 
and ureter orifices normal; bladder urine clear. Roentgen ray 
catheters, 6F., inserted into each kidney pelvis without obstruction. 
Phthalein intramuscularly appears from each kidney in seven 
minutes. Specimens of urine from each kidney clear. Pyelogram 
and ureterogram of right kidney pelvis and ureter, with 10 cc. of 
15 per cent sodium iodid for pelvis, 4.5 cc. of same for ureter and 
2 cc. of 25 per cent argyrol into left kidney pelvis. 

The urine obtained by cystoscope shows: Right kidney: Num- 
erous red blood cells, occasional white blood cells and few cuboidal 
epithelial cells. Left kidney: Few amorphous urates and occa- 
sional red blood cells Bladder: 'Numerous red blood cells (about 
10 per high-power field). Cultures of 3 different specimens were 
sterile. 

Ilocntgcn Ray Examination (Dr. Strahl). The pyelogram shows 
no evidence of urinary calculi. The opaque catheters can be seen 
in the pelvis of both kidneys. Pyelogram is fairly good size. The 
ureterogram shows a slight dilatation at the juncture of the lower 
middle third and intermittent contractions at the lower one-third. 

The fluoroscopic examination does not reveal any displacement 
of the right diaphragm or the presence of any intrathoracic fluid. 
The Roentgen ray picture shows'an universal haziness in the abdom- 
inal cavity, more marked on the right side and suggesting disease 
m the right hypochondriac region. 

Roentgen ray of the gastro-intestinal system shows the stomach 
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in diabetes we would get better results if we paid more attention 
to the eradication of biliary infection, as was done in this case, by 
means of nonsurgical drainage, autogenous vaccines and so forth. 
I believe that the severe backache which made us suspect a peri- 
nephritic abscess, was really due to involvement of the pancreas. 

Although no intraabdominal adhesions were present at the time 
of operation, they were quite marked shortly afterward, as evi- 
denced roentgenographically. It is surprising how quickly and 
extensively these adhesions will form after prolonged intraviseeral 
manipulations. 

The pain and tenderness in the right lumbar region was so marked 
that in consultation with the genitourinary surgeons they favored 
the diagnosis of a kidney lesion, especially a perinephritic abscess. 
A complete urine examination cystoscopy, pyelography and a peri- 
renal aspiration excluded any renal disturbance and saved the 
patient a useless operation. In a similar manner a right subdia- 
phragmatic abscess, which at one time was considered as a strong 
diagnostic possibility, on account of the severe pain and tenderness 
in that region, was excluded by aspiration, Roentgen ray pictures 
and especially fluoroscopy. This observation certainly lends addi- 
tional confidence in the value of tire employment of scientific investi- 
gation before operation to save the patients needless surgery. 

There are many cases of congenitally absent gall bladder reported 
in the literature, and more cases are reported where the gall blad- 
der is intrahepatic. L. C. Knox has encountered 2 cases of con- 
genitally absent gall bladder in 2000 autopsies. These conditions 
are certainly not incompatible with life or even good health. These 
patients, however, are not infrequently susceptible to biliary disease 
and are often operated upon for cholecystitis or cholelithiasis, as 
was our patient. The question might be raised whether this patient 
did not have an intrahepatic gall bladder. Before cholecystography 
only an autopsy could have given a positive answer. But now we 
know that the live shadow cannot obliterate the shadow of the gall 
bladder filled with bile and tetraiodobromphenolphthalein. With 
the usual technique employed in cholecystography, the gall bladder 
shadow is revealed in spite of the fact that it is covered by the thick- 
ness of the whole liver, for the gall bladder lies not in front of the 
liver, but behind it. If the gall bladder were situated intrahepati- 
cally only part of this liver thickness would be in front of the gall 
bladder, and since the shadow of the whole liver thickness fails to 
obliterate the gall bladder, the shadow of only a part of the liver 
thickness would certainly not obliterate it. 

Summary. This is the first reported case with a congenitally 
absent gall bladder on which cholecystography and the Lyon- 
Meltzer test were performed. 

While most observers believe that the dark (B) bile comes from 

e S a fl bladder, there are some who doubt this. Observations 
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the three typical specimens of bile, me hiding the dark (IS) bile, 
which is supposed to come from the gall bladdeu 
There is only one conclusion to draw from this, and that is that 
the B specimen does not always come from the- gall bladder, it it 

ever does. 


A FINGER PUNCTURE METHOD FOR THE BLOOD SEDIMEN- 
TATION TEST. 


By Jacob Cutler, M.D., 

PHIIA'D'EU’BIA. 

(From the Laboratories of tlic White Haven Sanatorium, White Haven, Pa„ and the 
Jewish Hospital, Philadelphia.) 


Not long after the blood sedimentation test was shown to have 
clinical value, attempts were made to perfect a technique requiring 
a small quantity of blood so that venipuncture would not be neces- 
sary. This is in the direction of simplicity and is highly desirable, 
for venipuncture at best is not without possible danger. In stout 
individuals with hidden and inaccessible veins and in children, some 
procedure not requiring venipuncture is a necessity, if this test is 
to be of universal application. 

I wish to present a technique which utilizes the graphic principle 
of presentation (Cutler 1 ), but in which venipuncture is not essential. 
I call this technique the Pipette or Finger Puncture Method for 
the Graphic Presentation of the Blood Sedimentation Test in con- 
trast to the Tube Method for the Graphic Presentation of the Blood 
Sedimentation Test in which venipuncture is essential. In the 
former a specially designed pipette is the all-essential apparatus, 
while in the latter it is a specially designed tube. 

The details of the pipette method are as follows: 

Apparatus Required. 1. A pipette, 2.5 mm. internal diameter 
with the stem graduated in 50 mm. divisions. The capacity of the 
graduated portion of the pipette is less than 0.3 cc., a quantity of 

blood easily obtained by puncture of the finger tip 

2 A metal spring attachment (Van Allen) for closing the bottom 
' of the pipette after it is filled with blood. tt0m 

3. A rack for holding sedimentation pipettes. 

is collected and bl °° d 
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5. Small rack for holding storage tubes. 

6. A sharp lancet. 

7. Sedimentation charts for recording observations.* 

Procedure.- 1 . Select one of the fingers of the hand and carefully 

cleanse the distal phalanx with an alcohol sponge, rubbing briskly 
to induce hyperemia. It is sometimes of service to immerse the 
finger in hot water for a few minutes, expeeially in anemic individuals 
or where the skin is thicker than usual. 

2. Puncture distal phalanx on its palmar surface and toward 
either side. This insures an easier flow of blood. 

3. Collect blood in storage tube until about half filled (0.5 cc.). 
The storage tube which must be clean and dry is first filled with 3 
per cent sodium citrate solution and its contents emptied. The 
quantity of citrate solution clinging to the walls of the tube is 
sufficient to prevent clotting of blood. From time to time the finger 
tip and the rim of the storage tube should be wiped with the citrate 




Fig. 1 . — Storage tubes and rack. Sedimentation pipette with spring-sealing device 

(Van Allen) attached. 


solution to remove possible clotted particles, and the tube shaken, 
as a further safeguard to prevent clotting. This is important. 
If clotting occurs the test must be repeated. In general the less 
the time consumed in obtaining the quantity of blood desired and 
the greater the ease with which the blood is obtained, the less the 
likelihood of the blood clotting and also the more accurate the result. 
I have not been able to obtain 0.5 cc. of blood from puncture of the 
finger tip without resorting to subsequent squeezing of the finger. 
Although there are objections to this procedure, for all practical 
purposes, as is evident from the results in the table and also in Fig. 3, 
if squeezing is done gently and systematically, dependable results 
will be obtained. 

4. If samples of blood are to be obtained from several patients, 
place the storage tube in its rack and pay no more attention to it, 

* These may bo obtained from Charles M. Berkemeyer, Sellersville, Fa. The 
apparatus may be obtained from Arthur H. Thomas Company, Philadelphia, Pa. 
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until all the samples have been obtained. Cork each storage tube 
with a paraffin-coated cork to safeguard against accident. 

5. When ready to make readings, .(several hours may elapse with 
safety, after taking the samples of blood), shake each storage tube 
gently but thoroughly to insure uniform distribution of blood cells, 
for in many instances marked sedimentation may occur by the time 

one is ready to make readings. > 

6. Draw blood into the sedimentation pipette up to the aero 
graduation and attach spring cap to bottom of pipette. Here again 
certain details will prove of value. Draw the blood into the pipette 
by means of mouth suction on the rubber tube until the stem is 
filled with a solid column of blood, then holding the pipette in a 
horizontal position, remove the rubber tube and with pressure of 
the finger tip on the opening of the pipette, reduce the column of 
blood until the top is exactly at the zero mark. 



Fig. 2.- 


-Sedimeutation pipette and rack. The latter is constructed to provide 
complete visibility of each pipette during sedimentation. 


7. Place the pipette in the sedimentation rack and determine 
the change in velocity by observing the position of the upper level 
of the sedimenting column of red blood cells every five minutes for 
one hour. These observations are recorded on the sedimentation 
charts, on which the horizontal lines represent the divisions on the 
stem of the pipette and the vertical lines the intervals of time. In 
diis way a graph is traced which shows the position of the sediment- 
ing column of red blood cells at any period of time during the 
mst hour (see Fig. 3). The value of the sedimentation test is 
determined according to the path traversed by the red blood cells 
and depends upon the nature of the graph, sedimentation index 
and sedimentation time. All this has been fully described in a 
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If one compares the pipette or finger puncture method with the 
tube or venipuncture method it becomes evident that the pipette 
method is the tube method on a smaller scale, requiring a quantity 
of blood which can be obtained by puncture of the finger tip and 
that that is the only essential difference. The manner of recording 
and interpreting the results is exactly the same. 



Fig. 3. — Comparison of graphs as obtained with pipette and tube methods. 
* * | Horizontal line (clinically healthy individual). 


o 

o 


- “XX- -XX 

- — XX XX 


y Diagonal line (clinically quiescent tuberculosis), 
j Diagonal curve (clinically slightly active tuberculosis). 

' | Vertical curve (clinically markedly active tuberculosis). 

Graph obtained with pipette method, requiring puncture of finger 

tip. 

— Graph obtained with tube method, requiring puncture of vein. 


The table on pp. 690-692 shows the comparative results obtained 
by the tube method in which venipuncture is essential and by the 
Pipette method in which venipuncture is not employed, the blood 
being obtained by puncture of the finger tip. Both tests were made 
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simultaneously upon each patient, the tube method serving as a 
control in each instance. All patients studied were afflicted with 
pulmonary tuberculosis. It will be noticed that the pipette method 
parallels the tube method very closely and that the differences 
that occur here and there are of minor importance and do not interfere 
with a practical interpretation of the result. The character of the 
graph which is the all essential feature of the graphic method is the 
same in both. 

Summary. A new technique is described for performing the 
blood sedimentation test, requiring a quantity of blood easily 
obtained by puncture of the finger tip, thus doing away with the 
necessity of venipuncture. This technique utilizes the graphic 
method of presentation developed by the author and described in 
detail in a previous paper. 


Note. — I wish to express my thanks to Dr. Harry J. White for his valuable assist- 
ance. 
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1. Cutler, J.: The Graphic Presentation of the Blood Sedimentation Test: A 
Study in Pulmonary Tuberculosis, Am. J. Med. Set., 1926, 171, 882. 


THE TRANSMISSION OF PATHOLOGIC SIGNS FROM A 
DISEASED TO A HEALTHY HEMITHORAX.* 

\ 

By Nicholas Michelson, M.D., 

BEDFORD HIBLS, N. Y. 

The transmission of pathologic signs from a diseased to a healthy 
lung is a well-known phenomenon, but the mechanism responsible 
for it is variable and in need of investigation. The mode of trans- 
mission may be extrapulmonic and intrapulmonic, or may be a 
combination of both. The extrapulmonic transmission may be 
conducted through the bony thoracic structures, the pleural mem- 
branes, pathologic products of the pleurte, as adhesions attached 
to the chest wall, and effusions. In this category niay also be 
included pneumothorax. The intrapulmonic transmission is con- 
ducted through the lower part of the trachea, the bronchi, and both 
lungs. 

A. The Extrapulmonic Mechanism. 1. The tone of a vibrating 
tuning fork, applied to the teeth, can be heard over the skull, along 
the entire vertebral column, and even over both elbows of the 
examined individual. The thoracic bony structures have a distinct 

From the Tuberculosis Division of the Montefiore Hospital for Chronic Dis- 
eases and Bedford Hills Sanatorium. 
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conductive power. Sounds emanating at one point of the chest 
can be conveyed along the bony framework to another part. (Turban 1 
and Baruch-) . The following observation may be cited as an 
example of the transmission of pathologic signs by means of the 
spinal column and the rilxliownrd the healthy side. 

Case Reports,— Case I.— (No. S361.) The patient had undergone a 
thoracoplasty on the right side. The partially collapsed lung contains a 
tuberculous cavernous lesion and emits bronchocavernous breath sounds 
with an amphoric quality. In addition there are loud pleuritic creaks 
synchronous with the phases of breathing. The left lung presents no evi- 
dence of clinical activity and its roentgenogram is negative. The medias- 
tinal shadow shows marked displacement to the right. However, very 
loud bronchocavernous breathing, almost amphoric in character, is heard 
over the vertebral column at the level of the fifth to the eighth vertebree, 
and over the left lung posteriorly, beginning at the fifth costal interspace 
down to the eighth. Over the deft supraspinous fossa there are audible 
dry crackles of a pleuritic character, not synchronous with the breath sounds. 
On a subsequent examination, two months later, the amphoric quality of the 
breathing was still present over the collapsed lung and over the healthy 
side. The pleuritic sounds had disappeared from both sides. 

Due to the thoracoplasty, the collapsed lung on the right side 
was in direct contact with the spinal column. As a consequence, 
the bronchocavernous breath sounds emanating from the cavity 
m tlie right lung were transmitted by conduction to the vertebral 
column, and from here to the left transverse processes of the verte- 
brae and the left ribs. Hence, the pathologic breath sounds were 
heard over the vertebral column and the left side. In addition the 
bronchocavernous breathing was probably also transmitted through 
die intrapulmonic route— by means of the trachea and bronchi. 
As to the pleuritic creaks, the close mechanical relationship which 
exists between the costal pleura and the ribs suggests that the bony 
thoracic framework may have transmitted them from the diseased 
right, to the normal left, side. 

2. In patients with pneumothorax in which a flaccid mediastinum 
and a collapsed lung yield to the pressure of the insufflated air, 
pathologic signs may be audible on the untreated liemithorax. 
The collapsed lung, being displaced beyond the midline of the ster- 
num or the spinal column, is thus enabled to convey signs to the 
sound side. 

Case II.— (No. 8345.) The patient was receiving gas insufflations every 
bvo weeks into the left pleural space. Physical examination showed: 
Bight lung: No discernible abnormalities. Left lung: Hyperresonance 
anteriorly and posteriorly; absent breathing anteriorly and very feeble 
breathing posteriorly. Moist rales posteriorly extending from the hilum 
1>G gion downward and toward the axillary line. No cardiac displacement. 

Roentgenogram: Right, normal lung shadow; left, partially collapsed 
hug; apex and extreme base are adherent to the chest wall. Heart outline 
normal in size and position. 



G96 


MICHELSOJf: HEMOTHORAX 


After the last insufflation, the physical examination revealed dextro- 
cardia. In addition, there appeared a few moist rales near the right nipple 
and very many moist rales in the right intrascapular region. These rales 
were more intense over the spinal column, and became still louder when 
traced over the left hilum. 

Fluoroscopy: The nonfixed portion of the left lung deviates together 
with the insufflated pleural space into the right hemi thorax. There are 
pendulumlike oscillations of the entire mediastinum during the phases of 
breathing; on inspiration the right lung expands and pushes the mediastinum 
toward the left; on expiration the right lung contracts and simultaneously 
the left lung and the mediastinum move toward the right. The "to-and- 
fro” movement of the heart is especially marked, ranging from complete 
dextrocardia during expiration to almost normal sinistrocardia during 
inspiration. 

One month later, after some of the insufflated air had been absorbed and 
the left lung had ceased to protrude into the untreated hemi thorax, no rales 
could be elicited over the right lung. 

Analyzing the clinical data, it is obvious that tire moist rales 
which appeared over the right hemithorax after the last refill were 
due to the extreme displacement of the partially collapsed left 
lung and the mediastinum toward the right. The rales were thus 
directly conveyed from the left lung through the spinal column 
which acted as a conductor and through the right chest wall, 
posteriorly and anteriorly. 

B. The Intrapulmonic Mechanism. If a tuning fork be set into 
vibration, and the prongs be inserted into the open mouth, the tone 
produced will not be of sufficient intensity to be transmitted through 
the thoracic structures to the chest wall. However, intense pul- 
monary rales are known to be reverberated in the trachea and heard 
orally. We may assume that pathologic sounds of sufficient inten- 
sity, originating in a diseased lung, will be conveyed by the trachea 
and bronchi to the opposite healthy side. Considering that most 
of the pathologic sounds produced in the chest are not sufficiently 
intense to be transmitted by the intrapulmonic route, the latter 
will assume a minor, and even insignificant role beside the more 
powerful conductive mechanism of the bony framework. 

Case III.— (No. 8238.) The patient shows an unusual improvement 
after a very acute and extensive unilateral caseous pneumonia. The left 
upper lobe is destroyed, leaving a cavity. The pleura oyer the left lung 
is thickened and the heart is drawn to the left by adhesions. There are 
constant rales of a bubbling character over this lung. The roentgenogam 
of the right lung is negative. The percussion sound over the right lung is 
normal, and the breath sounds appear on auscultation only a trifle sharper 
than normal. Large, moist rules are heard over the right upper lobe, how- 
ever, both anteriorly and posteriori}', which vary in their intensity; at 
times they are altogether absent. 

Case IV. — (No. 7761.) There is evidence of a large cavity in the left 
lung. The mediastinal structures are drawn to the left. Roentgenography 
of the right side shows only a marked accentuation of the root markings. 
1 here is cavernous breathing over the left lung. Distant cavernous breath- 
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ing is also audible over the right upper lobe, posteriorly and anteriorly. 
Tliis sign on the healthy side was occasionally absent. 

Review of the Literature. The first reported pathologic sign 
transmitted from a diseased to a healthy lung is bronchial breathing 
in croupous pneumonia. Fcnger, 3 in 1856, made the observation 
that in many patients with croupous pneumonia sharp bronchial 
breathing may be heard over the healthy side. The absence of 
consolidation on this side was cheeked up by postmortem examina- 
tion. Sahli 4 writes: “In pneumonia, bronchial breathing is heard 
not only over the consolidated area, but also over the opposite 
healthy side in the neighborhood of the spinal column.” Skoda 5 
emphasized the resonating power of the bronchial structures made 
rigid through consolidation. Thus it becomes plausible that an 
immovable consolidated lung portion, while being in contact with 
the spinal column, may transmit the resonated or consonated 
bronchial breathing to the vertebral and over the healthy lung by 
conduction. 

The transmission of rales was detected in 1872 by Budde, 0 
Turban, 1 in 1899, likewise reports the transmission of moist rales 
to the healthy contralateral side; the transmission of sibilant and 
sonorous rales from one side of the thorax to the exact opposite point 
on the other hemithorax; and in pneumothorax very feeble “metallic 
breathing” on the healthy side. Turban attributes these findings 
to the conductive power of the bony parts of the thorax. 

Ivorany, 7 in 1897, noted in cases of pleural effusion a paraverte- 
bral triangular area of dullness on the healthy side near the base. 
Grocco, 8 in 1902, and Rauch fuss 0 made similar clinical observations. 
This paravertebral triangular area has since been designated by 
some as Grocco’s triangle, by others as Rauchfuss’ triangle. Baduel 
and Siciliano, 10 in 1904, offered the following explanation for the 
causation of the dull percussion note obtained in Grocco’s triangle. 
The fluid lying against and passing anteriorly over the bodies of the 
vertebra; acts as a mute in suppressing the vibrations of the spine. 
This deadening of the resonance is appreciable beyond the median 
fine over the area corresponding to the transverse processes and the 
mesial part of the ribs. The displacement of the mediastinum is 
an additional factor in producing the dull percussion note and may 
even compress the nondiseased lung. 

Analogous to Grocco’s triangle, Carpi, 11 ' 12 in 1911, demonstrated 
in cases of pneumothorax a hyperphonetic zone on the contralateral 
side. This zone corresponds to the bulging of the pleural space 
at the posterior mediastinum produced by the tension of the gas. . 
Carpi explains that the gas-distended space expands anteriorly over 
die midline of the spinal column so that with percussion of the 
spinal column and the adjacent chest wall, a resonant note is 
obtained, because this area will act as a resonator. 
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Carpi 13 also established in 1912 that patients with artificial pneu- 
mothorax presented rales transmitted to the healthy contralateral 
side. He recommended for comparative auscultation in such cases 
the double stethoscope as originally proposed by von Muralt. 14 
He also claimed that the transmitted rales decreased as the air 
pressure was increased and disappeared completely when there was 
a complete collapse. 

Heim and Jeanneret-Minkine 15 compared the lung status before 
and after the induction of pneumothorax in order to identify rales 
transmitted from the diseased to the healthy side. 

Solomon 16 and Ameuille 17 emphasize the fact that transmitted 
signs occur chiefly at the posterior aspect of the chest. Solomon 
believes that transmitted rales are never heard in the axillary space. 

Lindblom 18 reports 4 cases of pneumothorax in which rales were 
heard over the nontreated lung before insufflation; after air was 
introduced the rales diminished or disappeared. Solomon 10 illus- 
trated with 5 cases that the induction of pneumothorax obliterated 
the original source of the abnormal signs, and therewith the trans- 
mitted sounds disappeared. Thus pneumothorax can be used for 
diagnostic purposes. 

Genevrier and Andr e-Robin 13 report, in 1922, an interesting case 
of right artificial pneumothorax in which the right -apex was com- 
pressed against the spinal column; the rales from this apex were 
transmitted to the left apex. With a decrease in pressure the rales 
on the healthy side disappeared and became more audible on the 
diseased side. 

Gendron, 20 in 1922, describes 1 case of partial pneumothorax 
with serofibrinous pleurisy in which on the healthy side the same 
pathologic signs were heard as over the diseased, even changed 
breath sounds and egophony. The sounds disappeared after refill. 
He claims that the fluid between the vertebral column and the 
noncollapsed portion of the lung conveyed the pathologic sounds. 
He mentions also the previously introduced theories for the trans- 
mission of pathologic signs; namely, that enlarged tracheobronchial 
lymph nodes and the vertebral column facilitate sound conduction. 

Genevrier and Duval-Arnold 21 suggest the following differential 
diagnosis for the transmission of abnormal signs: On auscultation, 
transmitted pathologic sounds will be synchronous with those on 
tire diseased side. They will be qualitatively similar, but not 
absolutely identical. The localization will not be exactly symmetri- 
cal. The most frequent site of origin will be near the spinal column. 
The transmitted sounds will be heard most often in the paraverte- 
bral area or in tire supraspinous and infraspinous fossae. Vocal 
fremitus, which will be heard increased only over the diseased side, 
is a good diagnostic help, as well as unilateral dullness on percus- 
sion. Roentgenologic examination is important. (The author would 
like to add that such examination is not necessarily always conclu- 
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sive, since early lesions may he clinically detected before the roent- 
genogram demonstrates them.) Diagnostic pneumothorax is not 
reliable because, while the insufflation may interfere with the con- 
duction of the rales to the surface of the thorax on the treated side, 
it would not hinder the direct transmission of these rales to the 
untreated side. 

In addition, the paradoxical phenomenon can be mentioned 
that physical signs may be transmitted from a clinically healthy to 
a diseased hemithorax. Clark, Hadley, and Chaplin, 22 in 1S94, 
stated that in cases of fibroid disease of the lung and pleura, the 
resonant note usually elicited on the healthy side may be traced 
transgressing the midline, both along the sternum in front and the 
, spine behind. Hamburger, 23 in 1906, detected in unilateral exuda- 
tive pleurisy a resonant zone near the vertebral spine on the diseased 
side; and in the same year, 21 he also described a similar zone near 
the sternum on the diseased side in cases of pleurisy where the eff u- 
sion extended anteriorly. He explains that during percussion of 
the affected hemithorax there are set up vibrations in the adjacent 
chest wall of the sound side, which, in turn, create a hyperresonant 
zone on the diseased side. Lillie 25 believes that the bulging of the 
emphysematous sound lung across the midline is the anatomic basis 
of the paravertebral resonant area on the diseased side. There 
is now under my observation a case (No. 8476) of unilateral pul- 
monary tuberculosis, presenting a fibroulcerative involvement of 
the entire left lung and thickening of the pleura. The roentgeno- 
gram shows a dense shadow occupying almost the entire left hemo- 
thorax; the mediastinum and heart are drawn to the left, and the 
right emphysematous lung protrudes over the midline. Percussion 
reveals an area of hyperresonance on the diseased side, adjacent 
to the vertebral column, which is especially pronounced at the base. 

Summary. A. The following examples of transmission of patho- 
logic signs have beep noted : 

L Bronchocavernous breathing to the vertebral column and to 
the healthy lung posteriorly in a case of thoracoplasty. 

2. Pleuritic creaks to the contralateral supraspinous fossa. 

3. Moist rales to the anterior and posterior aspect of the opposite 
chest. 

4. Cavernous breathing to the upper lobe of the healthy hemi- 
thorax, posteriorly and anteriorly. 

B. An explanation for the mechanism of transmission is offered. 

Conclusions. The transmission of pathologic signs from a diseased 
to a healthy lung is accomplished by means of two different mechan- 
isms: (1) The extrapulmonic; (2) the intrapulmonic. They may 
act independently of each other, or in a combined manner. 

While analyzing the pathologic states held responsible for the 
transmission of signs it must be borne in mind that secretions from 
a diseased lung may infrequently shift into the contralateral side, 
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creating temporary physical manifestations there. It must be 
remembered as well that certain nonpathologic conditions may be 
present in the'nontuberculous side, such as muscle sounds, or defi- 
nite pathologic changes, such as tumor, bronchiectases, etc., which 
may simulate transmitted signs. 

BIBLIOGRAPHY. 

1. Turban, K.: Beitriige zur Kenntnis dor Lungen-Tuberkulose, Wiesbaden, 
1899; quoted by L. von Muralt. 14 

2. Baracli, J. H.: Observations on Sound Production and Sound Conduction 
along the Respiratory Tract, Am. J. Med. Sen, 1911, 142, 531. 

3. Fenger: Om Genlydene i det mcnneskelige Bryst Hospitals-Meddelser II, 
1850, p. 1; quoted by L. von Mural t. 14 

4. Sabli, H.: Diagnostic Methods of Examination, translation from the German, 
5tli edition, Philadelphia, 1911, p. 288. 

5. Skoda, J.: A Treatise on Auscultation and Percussion, translated from the 
German edition by W. 0. Markham, London, 1S53, p. 43. 

0. Budde; Noyle Bemerkinger om Genlydene i dot menneskelige Bryst Hospitals 
Tidende, 1872, No. 42; quoted by L. von Muralt. 14 

7. Kor&ny : Bcg'tgyaszar Itezikonyze, 1897, 4, 717; quoted from Sahli. 4 

8. Grocco: Brevi note di semeiotiea fisica, Riv. crit. di clin. med., 1902, 3, 274. 

9. Rauchfuss: Die paravertebrale Daempfung auf der gesunden Brustseite bei 
Pleuraerguesscn, Yerhandl. d. Gesellsch. f. ICinderh. deutsch. Natur. u. Aerzte, 
1905,21,202. 

10. Baduel and Siciliano: II triangolo paravertebrale di Grocco, Riv. crit. di clin 
med., 1904, 5, 21, 37; quoted from Fabyan and Thayer: The Paravertebral Tri- 
angle of Dullness, Am. J. Med. Sci., 1907, 133, 15. 

11. Carpi, U.: I'area di iperfonesi paravertebrale opposta nel pncumothoracc 
artificiale e spontaneo, Gazz. med. ital., 1911, G2, 443, 451. 

12. Carpi, XL: Die paravertebrale gegenseitige Zone ueberlauten Percussion- 
sehalles beim kuenstlichen und spontanen Pneumothorax, Zentralbl. f. d. ges. 
Tuberk., 1913, 7, 331. 

13. Carpi, U.: Ueber die Fortleitung der Rasselgeraeusche und des Atmungs- 
geraeusches beim kuenstlichen Pneumothorax, Zentralbl. f. d. ges. Tuberk., 1913, 
7, 333. 

14. von Muralt, L. : Zur Kenntniss der symmetrisch fortgeleiteten Rasselger- 
aeusche, Beitr. z. Klin. d. Tuberk., 1910, 16, 121. 

i.5. Heim and Jeanneret-Minkine: Les rales propagSs, causes d’erreur dans l’aus- 
cultation des tuberculeux, Rev. mfid, de la Suisse, July, 1916, p. 411; cited from 
Zentralbl. f. d. ges Tuberk., 1917, 11, 183 (Abstract 310). 

16. Solomon; Les bruits propag6s au poumon sain dans la tuberculose pul- 
monaire unilaterale, leur interpretation dans la pratique du pneumothorax thera- 
peutique, Bull, et mem. de la Soc. m§d d. hop. de Paris, 1921, 37, 1121. 

17. Aroouille, M,: Les defaillances de 1’auscultation pulmonaire, Presse m6d., 
1922, 31, 210. 

18. Lindblom, S. G.: Ueber Fortleitung von Rasseln bei kuenstlichem Pneumo- 
thorax, Hygiea, 1922, 84, 337; cited from an abstract in Zentralbl. f. d. ges. Tuberk. 
1922, 18, 583. 

19. Genevrier and Andre-Robin: Transmission vertical^ et horizontale des bruits 
pulmonaires pathologiques, Bull, et mem. d. Soc. de hop. de Paris, 1922, 38, 383. 

20. Gendron, A.: Les bruits propages au poumon sain dans la tuberculose pul- 
monairo unilatirale, trait 6 par Ie pneumothorax artificiel, Bull, et m£in. de la Soc. 
med. de hop. de Paris, 1922, 38, 261. 

21. Genevrier and Duval-Arnold: La transmission des bruits pulmonaires du 
cote malado au cot6 sain. Rev. d. tuberc., 1923, 4, 583 

22. Clark, Hadley and Chaplin: Fibroid Diseases of the Lung, London, 1894; 
quoted by Lillie. 15 

23. Hamburger, F.: Ueber paravertebrale Daempfung und Aufhellung bei Pleu- 
ritis, Wien. klin. Wclmschr., 1906, 19, 402. 

Hamburger, F.: Parasternalo Daempfung und Aufhellung bei Pleuritis, 
Wien. klin. Wchnschr., 1900, 19, 833. 

y ~. 5 ; Tihie, II. D.: A Physical Sign Observed in Fibroid Phthisis, Fibrous Pleurisy 
anu Interstitial Pneumonia, Am. Rev. Tuberc., 1925, 2, 47. 



FABER, TOWNE: EARLY CRANIECTOMY 


701 


EARLY CRANIECTOMY AS A PREVENTIVE MEASURE IN 
OXYCEPHALY AND ALLIED CONDITIONS. 

With Special Reference to the Prevention of Blindness. 

By Harold K. Faber, M.D., 

AND 

Edward B. Towne, M.D., 

SAN FRANCISCO, CAMP. 

\ 

(From the Division of Pediatrics and the Department of Surgery, Stanford University 
Medical School, San Francisco, California.) 


Premature synostosis of the cranial sutures, particularly of the 
coronal and sagittal, is a disorder which has extremely serious com- 
plications and sequehe, notably, marked deformity of the face and 
head, increase of intracranial pressure and, in a very large propor- 
tion of cases, partial or complete loss of vision from optic atrophy. 
Operation for the condition lias up to the present been performed 
only as a palliative measure after complications or sequel® have 
developed and irreparable damage has occurred. For reasons to 
he discussed it is probable that the evil effects of synostosis are 
largely preventable by a suitable operation performed sufficiently 
early in life. Mehner, 1 in 1921, proposed “extirpation of the syn- 
ostosed suture/’ but we find no record that his suggestion was ever 
carried out. In 1924 one of us, 2 unaware of Mehner ’s proposal, 
advocated the revival of the Lane- 3 Lannelongue 4 operation of linear 
craniectomy or craniotomy, which had for many years fallen into 
disrepute because it had been mistakenly used in the treatment of 
anencephalic microcephaly and other incurable forms of idiocy.* 
It was pointed out that in oxycephaly and allied conditions there is 
no primary brain defect, but that the deformity arises from mechan- 
ical interference with the growth of the brain by a relatively inex- 
pansile skull, and that increased intracranial pressure and loss of 
vision occur as late sequel®. The removal of ample strips of cal- 
varium, if done during the period of rapid growth, might logically 
be expected to permit approximately normal development of the 
skull and thus prevent the serious consequences mentioned. 

We now wish to present tire case report of a child operated upon in 
1924, who has been under close observation during the ensuing two 
years. 

Case L— Baby C, male, born on December 12, 1923, birth weight 
1 pounds 8 ounces, was admitted, January 12, 1924. 

* Jacobi (Med. Rec., 1894, 45, 009) said "If any cases be at all amenable to 
treatment by such an operation, they must be those of uncomplicated premature 
ossification of the sutures and fontanelles.” 
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Family history: Father and mother are young and in good 
health. One previous pregnancy ended in abortion, cause not 
stated, December, 1922. 

Birth was at full term, with head presentation; no instruments; 
no difficulty noted, but membranes are said to have ruptured five 
days before delivery. There was no asphyxia. Bottle feeding was 
begun at three days. 

Present complaint: Feeding directions were desired. 



Fig. 1.— May 6, 1924. Age. five months. There is slight asymmetry with prom- 
inence of the left temporal region; a rather wide interocular space; prominence of 
the forehead, marked backward and downward slope of the calvarial profile posterior 
to the bregma, prominence of the occiput, and marked bulging of the temporal veins 
on crying. 

Physical examination: In other respects normal, the baby was 
found to have marked malformation of the skull. The frontal 
region was square and large, the anteroposterior diameter long. 
The parietal and occipital regions were flattened laterally and the 
occiput elongated, the whole posterior half of the calvarium giving 
the impression of being pinched in the transverse direction. The 
anterior fontanelle was triangular with the apex anteriorly, the 
angles continued with the metopic and coronal sutures which were 
wide open; the posterior border was almost a straight line, without 
a notch for the sagittal suture, which was apparently closed nearly 
to the posterior fontanelle and its line indicated by a bony ridge. 
There was no proptosis of the eyes. The temporal veins were 
prominent, especially on crying. No syndactylism or other mal- 
formation was present. Blood Wassermann test was negative. 

Roentgenologic report: “The sagittal suture is ossified. Cor- 
onal, occipital and frontal sutures gaping.” 

Diagnosis: Premature synostosis of the sagittal suture; scapho- 
cephaly. 1 * 
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By April 15, 1924, another examination showed several changes 
to have occurred. Definite asymmetry was now present. The 
right side of the forehead was more prominent than the left, the 
right parietal region more rounded and elevated than the left. 



Fig. 2. — June 27, 1924. Ago, six and a half months. Taken eight days after 
operation. The eyes show slight proptosis and the palpebral fissure is wide. The 
veins do not appear. The postbrcgmatic region is more rounded and elevated than 
before operation. 



Fjg. 3.— January, 13, 1925. Age, thirteen months. The calvarial profile appears 
normal. The highest point of the skull is now at about the midparietal point instead 
of at the bregma, as before. The occiput is not prominent. 

The forehead, as a whole, was more protuberant, the occiput less so. 
The fontanelle had greatly narrowed (about 0.6 by 3 cm.). The 
head was much broader in relation to its length than before. No 
proptosis was present and the eyegrounds were normal. 

On June 17 the anterior fontanelle was practically closed. Bulg- 
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ing of the' temporal regions and beginning proptosis were now 
present. ' The head was markedly brachycephalic. The temporal 
veins were very prominent. The fundi were normal. 

Although in the roentgenogram the coronal sutures could be seen, 
the changes in the shape of the skull and the apparent closure of- 



Fig. 4. — July 2, 1925. Age, eighteen and a half months. A slight bulge of the 
left temporal region is still discernible. The profile appears normal. The inter- 
ocular distance appears to be relatively less than in Fig. 1. 



the fontanelle strongly suggested that these sutures were closing, the 
left perhaps more than the right. It was evident that there was an 
increasing maladjustment of the brain and brain case and possibly 
beginning increased' intracranial pressure. After full discussion with 
his mother, it w T as decided to perform a linear craniectomy, which 
was done on June 19 , 1924 . The notes of the operation follow: 
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Operation by E. B. T., June 19, 1924: Linear craniectomy, under 
ether anesthesia. A transverse seal]) incision was made between 
points 2 cm, above each external auditory meatus. The scalp was 
dissected backward to expose the upper portion of the lamboidal 
suture, and forward to expose the coronal sutures. The lamboidal 
and left coronal sutures were open; the sagittal and right coronal 
were closed. There was an open mctopic suture. Two channels 
were cut in the cranial bones; the first was to the right of the sagittal 
suture and extended from the coronal to the lamboidal suture; the 
second lay posterior to the coronals, and extended from one squamo- 
parietal suture to the other. The channels were 1 cm. wide and 
included the overlying pericranium. A wick of rubber tissue was 



Fig. G.— Superimposed tracings from the lateral roentgenograms of the skull dated 
January 14, Juno IS (ono day before operation), .Tunc 25 (six days after operation), 
August 12, October 21, 1924, and April 9, 1925. The shaded area represents the 
expansion of the skull occurring within the six days following operation. 

passed through a stab wound over the posterior end of the sagittal 
.craniectomy, and the scalp incision was closed with two layers of 
interrupted sutures. 

Postoperative course: The drain and cutaneous sutures were 
removed on the third day. The wound healed cleanly. The child 
iras dismissed from hospital on the seventh day. 

Six days after the operation roentgenograms showed that the 
vertical diameter of the skull (sella to vertex) had increased about 
4 mm. 

By August 12 the proptosis had entirely disappeared, the forehead 
Was less bulging and the temporal veins were less prominent. The 
anteroposterior craniectomy had widened to about 2.5 cm. at the 
new fontanelle, which pulsated and showed a normal crying impulse. 
The temporal bulging persisted, more on the left Viewed' from 
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above, the asymmetry was decidedly less marked. The mother 
was impressed with the child's improvement in appearance and 
behavior, stating that he appeared brighter, cried less and played 
more actively (indicating at least that the baby was making normal 
progress for his age). Tracings from the roentgenogram of this 
date shows growth of the skull in all directions, the brachyeephaly 
being slightly more marked. 

(rm. 



Fig. 7. — Graph showing the normal growth of skull and brain during early childhood. 


By October 10, 1924, the artificial sutures were definitely filling 
in with new bone. The prominence of the forehead was less. The 
posterior portion of the skull had grown considerably, the anterior 
but little. No proptosis was present. The appearance was notably 
improved. The child was walking without support, could say a 
few words and had eight teeth. 

By January 13, 1925 (age, thirteen months), the channels made 
in the skull had apparently closed. There was no striking change 
in the shape of the skull from that last noted. 

By April 7, 1925, the head was apparently normal in shape and 
appearance. Mentally the child was “certainly normal,” perhaps 
brighter than the average for his age. Plates at this time showed 
considerable growth of the skull to have taken place. 

A more careful note on July 2, 1925, stated that slight bulging 
of the temporal fosste and of the forehead could be detected and 
that the parietal dome was slightly flattened, but the appearance as 
a whole was not notably abnormal. The photographs bear out these 
statements. At nineteen months of age the child talked freely, 
forming short sentences, knew his alphabet and could count to ten. 
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Photographs and measurements in February, 1926, show a. child 
of essentially normal appearance and development. On November 
29, 1926, after the completion of our manuscript, the patient was 
again seen and photographed. He was then just under three years 
of age and two and a half years had elapsed since the operation. 
While a slight asymmetry of the head can be detected when his hair 
is flattened as it was for the photographs the configuration of face 
and skull is very nearly normal. His physical and mental progress 
continue to be excellent. No visual defects have developed. 

Summary. This patient before operation showed a rapidly pro- 
gressing deformity of the skull, due to synostosis of the sagittal 
suture, and later synostosis of one or both coronal sutures, with 
signs of beginning increase in intracranial pressure. The deformity, 
at first that of a simple scaphocephaly, had changed in the direction 
of oxycephaly. Following operation the shape and development 
of the head became approximately normal. The chief demonstrable 
benefit has been cosmetic. It is possible that blindness from optic 
atrophy has been avoided. 

Comment. In this case it is probable that we have restored some, 
if not all, of the conditions necessary for the normal development 
of a skull which, already deformed by sutural synostosis, was 
likely to develop increasing deformity and widespread disturbance 
of the anatomic relationships, not only of the calvarium, but of the 
base, the orbit and the soft parts, possibly including the optic nerve. 
The results obtained then may be fairly regarded as of much more 
than simple cosmetic importance. In justification of our advocacy 
of preventive operation in similar cases and of linear craniectomy 
as the operation of choice, we wish to call attention to the fre- 
quency of visual impairment and to the pathologic conditions 
responsible for it. 

. Algyogji 5 - 6 in one place estimates the incidence of impaired 
vision at over one-third and in another at almost one-half of the 
eases of tower skull. Fifteen, or 71 per cent, of Mehner’s 1 21 cases 
showed it. Beyond doubt, many cases escape notice until they 
come to the ophthalmologist for loss of vision, and accurate figures 
must, therefore, be impossible to obtain. However, Fletcher 7 in his 
careful review says of the vision in oxycephaly: “This is occa- 
sionally unimpaired, but in the vast majority of cases sight is very 
defective.” 

Sight is, as a rule, impaired quite early in life. Meltzer’s 8 tabu- 
lation of 20 eases illustrates this point: 


At birth 

Deformity 
first noticed. 
13 

Blindness 
first noticed. 

1 

1 

1 

During first year 

During second year .... 
During third year .... 

7 

During fourth year .... 

* * 

10 

During fifth year 

• * • 

3 

During sixth year .... 

* • * » • * 

1 

3 
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It is particularly worth noting here, too, that diagnosis is possible 
in the great majority of cases before vision has been lost. 

Choice of operation for both preventive and palliative operation 
depends upon the underlying pathology and, unfortunately, much 
confusion has arisen from a long-standing difference of opinion as 
to whether the optic nerve, disturbance has its origin in simple 
constriction by a narrowed optic foramen or in increased intracranial, 
pressure. The first of these theories forms the basis for palliative 
canal widening operations, which have been performed a number of 
times. It is founded on 4 necropsies, 1 by Michel 9 (1873), 1 by 
Ponfick 10 (188G), 1 by Manz 11 (1887) and 1 by Behr 12 (1910). These 
have been so frequently referred to in support of the theory that we 
have examined 3 of the original reports for details. Michel's 
patient, a boy, aged fifteen years, blind since birth, showed optic 
nerves very narrow and flat, with the sheath filled and apparently 
distended with a peculiar granulation tissue. There was some 
evidence of syphilis. The narrowing and flattening of the nerve 
extended from the chiasm to the optic bulb; the diameter of both 
nerves within the sheath was the same without and within the 
foramen, while tire horizontal diameter was 0.5 mm. and 0.3 mm. 
less within the foramen. In this case compression of the nerve 
obviously had occurred both within the foramen and in the intra- 
cranial cavity. The slight additional compression in the foramen 
may have been, and apparently was, due to an overgrowth of 
granulation tissue within the optic sheath rather than primarily to 
narrowness of the canal, about which no exact details are given. 
Ponfick’s report has not been obtainable. Manz’s necropsy was 
done hurriedly, and he states that no direct observation of the fora- 
men was made; he did, however, note that all the foramina observed 
were widened and that the anatomy of the bones of the skull, espe- 
cially at the base, was much distorted. Manz based his deduction 
that the foramen was narrowed on an observed constriction ("Ein- 
schnurung”) of the nerve at its point of entrance into the foramen. 

Behr, in a report to be cited presently, found a similar constric- 
tion, but gave it a different explanation. Dorfmann 13 in a dried 
museum skull found a narrowing of the foramen and, in addition, 
noted a deep depression of the median portion of the anterior fossa, 
the cribriform plate deeply depressed, a very deep optic groove and 
other deformities. Weiss and Brugger, 14 in 4 skulls, Vortisch, 55 in 
1, and Enslin, 16 in 6, failed to find narrowing of the optic foramen. 
Larsen 17 and Bedell 18 in necropsies likewise failed to find it. White, 19 
in his recent roentgenologic measurements in patients with optic 
atrophy, found the optic foramina normal in 2 oxycephalies and 
- definitely enlarged in 4. Both Dorfmann and Behr found the nerve 
flattened and elongated from the chiasm distally, thus presenting 
evidence of intracranial pressure or stretching. Behr found a 
remarkable displacement of the relations between the optic nerve. 
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foramen and internal carotid artery resulting in pressure on the 
nerve at the margin of the inner end of the foramen by the artery, 
which formed part of the internal wall of the foramen. The bony 
part of the foramen was not narrow. The nerve was flattened and 
so elongated and displaced that the chiasm rested on the dorsum 
sell®. 

The evidences of profound dislocation of the normal anatomic 
relationships at the base in tower skull are many, and cannot all be 
cited here. The cribriform plate has often been found deeply 
depressed, and in Larsen’s case a hernia of the brain into the nose 
had occurred. The great wing of the sphenoid has usually been 
.found directed transversely instead of obliquely, thus forming the 
posterior instead of the lateral wall of the orbit which was accord- 
ingly shortened and deformed and its axis changed. The vertical 
diameter of the orbit may be lessened by as much as 10 mm. (Fried- 
enwald 20 ) by downward pressure from above. Dorfmann also noted 
an accompanying synostosis of the hard palate, causing a high and 
narrow palatal arch, with marked deviation of the nasal septum. 
The evidences of increase of intracranial pressure are usually clear 
and sometimes extreme. The convolutional markings are deep on 
the calvarium and on the superior walls of the orbit, the former 
giving a striking roentgenographic picture. The cranial fossae are 
often deepened. The clinical symptoms and the appearance of 
choked disk in several cases seen early, 7 - 13 also testify to increased 
pressure. 

In short, it is clear that the interference with skull development 
from synostosis, especially of the coronal and sagittal sutures, leads 
to a profound and widespread anatomic dislocation. The skull, 
unable to expand in all the normal directions, under the growth 
pressure of the brain is forced to expand at the remaining points of 
least resistance— the posterior and lateral portions of the calvarium, 
tlie cribriform plate, etc. If the compensatory deformities so pro- 
duced are inadequate there results a progressive rise in the intra- 
cranial pressure. This is a gradual process and the pressure appar- 
ently does not reach the critical point at which damage to the 
optic nerve is produced until compensatory expansion has reached 
its limits. Clinically, this is not often before the third year. In 
some cases it may be" that deformities of the body or wings of the 
sphenoid lead to narrowing of the optic foramen or to pressure on 
die nerve by a displaced carotid artery, but even here it seems 
likely that such changes are traceable to compensatory malforma- 
tion of the bones of the cranial base from brain pressure. If this 
be true it forms an added argument for attempting correction 
before deformity is far advanced. From both views of the path- 
ology, linear craniectomy sufficiently extensive to permit adequate 
expansion of the growing skull and brain seems to be a logical and 
justifiable means of prevention of further deformity and of eventual 
loss of eyesight. 
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Simple extirpation of the synostosed suture, as suggested by 
Mehner is probably not enough, and in our opinion a cruciform inci- 
sion extending nearly the whole length of the coronals and from the 
bregma to the lambda should be performed unless the sagittal suture 
is wide open throughout its length. This opinion is based on the 
fact that when such an excision is made the skull at once expands, 
spreading the artificial suture and releasing the dura and brain 
from the tension existing at the time. This phenomenon is not 
noticeable until the excision has been made in both directions. 
Another reason is found in the fact that previously open coronal 
sutures may close prematurely and increase the disability. This 
occurred in our patient, both of whose coronals were wide open at 
the age of one month. Between that time and the age of six months, 
when he was operated upon, the head had rapidly changed from 
scaphocephalic to braehycephalic, and at operation one of the cor- 
onals was found to be closed. It seems clear from the cases reported 
in the literature and those we have seen that closure of the coronals 
is by far more serious, in respect to deformity and loss of vision, 
than that of any of the other sutures. 

The operation should be performed as early as possible, before 
malformation has progressed too far and heightened pressure has 
begun to develop. The most promising period in our opinion is 
during the first six months; after the second year satisfactory 
results are hardly to be expected. As shown in the accompanying 
graph, growth of the skull and brain is very rapid during early 
infancy. The normal skull circumference during the first six months 
attains about 40 per cent of its postnatal growth, and during the 
first year more than one-half. During the first six months the brain 
increases in weight about S5 per cent and during the first year 135 
per cent. 21 After the first year growth of both skull and brain 
become progressively slower. The reason for the rapid develop- 
ment of compensatory deformities from synostosis during the first 
year is obvious, and it is equally obvious that if these and their 
sequel® are to be prevented the earlier operation is done the better. 

Diagnosis presents few difficulties. Characteristic deformities 
appear, as a rule, early in infancy and frequently at birth. A ridge 
along the closed suture can often be felt. The abnormally small 
head of aneneephalic microcephaly is readily distinguished from 
the head distorted by synostosis, in which the decrease in one 
dimension is compensated for by increase in another. In the for- 
mer symptoms of idiocy are early manifest; in the latter mental 
defects are, as a rule, absent, but if they occur at all they appear 
much later, usually in late childhood. Symptoms and signs of 
increased intracranial pressure are wanting in microcephaly. 
Roentgenograms are usually of value, but in infancy the sagittal is 
not always easily demonstrable through its whole extent, and a 
recently closed suture maj r continue to show as an ill-defined line 
of lessened density. 
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Conclusion. In conclusion, it should be said that while synostotic 
deformities are not very uncommon, they seldom constitute a pre- 
senting complaint. Parents, as a rule, do not seek medical advice 
for a peculiarity of appearance, best unremarked, in their children. If 
the diagnosis is to be made more often and earlier it devolves upon 
the physician, particularly the pediatrician and the obstetrician, in 
the routine of private or clinic practice, to focus his attention for a 
moment on the skull configuration of each infant and child he sees. 
Discovering one of these cases, lie should realize that the chances 
of eventual blindness are extremely high, and that operative inter- 
ference for restitution of normal skull development and for the 
conservation of vision may be undertaken with small risk. 
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GENERAL PARESIS. 

A Clinico-pathologic Study with Especial Reference to 
the Significance of the So-called “Typical” 
Laboratory Findings. 

By N. W. Winkelman, M.D., 

AND 

George Wilson, M.D., 

PHILADELPHIA. 

(From tho Neurologic Department of the Medical School of the University of Penn- 
sylvania, the psychiatric and neurologic services and Laboratory of 
Neuropathology of the Philadelphia General Hospital.) 

Among the various forms of mental disease there is none which 
may start in such a variety of ways and exhibit such a protean 
symptomatology as general paresis. It has been known for a long 
time that the initial symptoms of paresis are often similar to those 
of the psychoneuroses ; the onset may also be with excitement, 
depression, or a paranoid trend. Recently Bunker 1 has reviewed 
tlie records of 74 paretics, interviewed their relatives, and found 
that some of them showed psychic abnormalities for at least four 
years before the mental breakdown occurred. Irritability, “ner- 
vousness,” bradyphrenia and other common neuropsychiatric 
complaints were among some of the frequent early symptoms in 
Bunker’s cases. How often is the significance of such symptoms 
overlooked! 

It goes without saying, therefore, that long before the old concep- 
tion of paresis, namely, delusions of grandeur and dementia, occurs, 
that there must be prodromal symptoms which may antedate the 
acute mental upset by years. 

Paresis is such a common mental disease (making up, as it does, 
20 per cent of those in mental hospitals) and may masquerade under 
such different guises that it should always be thought of in any 
psychiatric disturbance occurring between the ages of twenty-five 
and seventy years; furthermore, juvenile paresis is common enough 
in the psychoses of childhood. 

From a diagnostic standpoint too much stress has been laid upon 
the grandiose form of paresis and too little upon the other and more 
common ways in which the disease asserts itself. Once general 
paralysis is in full bloom with changes in character, delusions of 
grandeur, physical signs and mental deterioration a tyro can, or at 
least should, make the diagnosis with facility. If we have in the 
form of laboratory examinations anything which will anticipate the 
almost irreparable brain damages which occur in paresis it would be 
a means of saving at least a few cases from mental catastrophies. 
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From the pathologic angle our conception of paresis is a syphilitic 
meningoencephalitis characterized by a fibrous thickening and 
infiltration of the meninges with round cells of the lymphocytic 
and plasma type, the infiltration being particularly limited to the 
deeper pial layers. In the cortex the findings are a breaking up of 
the architecture independent of the vascular supply, perivascular 
infiltration with cells identical with those of the pia, the occurrence 
of rod cells in great number, and new vessel formation. By means 
of the newer staining methods we can detect the increase of iron 
and enormous numbers of so-called Hortega and Cajal cells of the 
glial type. A certain percentage of cases, probably not over 15, 
have sclerosis of the posterior columns of the cord and the usual 
syphilitic meningitis, producing the clinical picture that is commonly 
called taboparesis. ‘Remissions, either spontaneous or as a result 
of therapeutic measures, may bring about decided improvement in 
the pathologic picture. 

Since Lange described the gold-sol reaction in 1912 a considerable 
literature has sprung up on the subject, and it has come to be an 
integral part of every complete spinal-fluid examination. The so- 
called paretic curve in itself does not mean paresis but may occur 
in a number of other conditions such as multiple sclerosis, neuro- 
syphilis other than paresis, meningitis especially tuberculous, occa- 
sionally. in cerebral tumors and at times in other conditions such 
as epidemic encephalitis; certainly a syphilitic curve frequently 
is found in the foregoing diseases. While the paretic curve is not 
pathognomonic of general paresis, the absence of it in the spinal 
fluid of a paretic, virgin from the therapeutic standpoint, is a rather 
rare occurrence. When the paretic curve is combined with other 
cerebrospinal fluid evidences of syphilis it is of great diagnostic 
importance. We refer of course to a positive Wassermann reaction 
with different amounts of the fluid, pleocytosis and an increase of 
globulin. If all the laboratory tests enumerated are positive 
and in addition a positive Wassermann reaction in the blood is 
found, are we justified in assuming that such a case is incipient 
general paralysis of the insane even in the absence of mental symp- 
toms? If mental symptoms are present, is such a case always 
paresis or may the patient have neurosyphilis and a psychosis non- 
paretic in origin ? 

To answer these questions, at least in part, we have analyzed the 
records of cases which were correctly or incorrectly diagnosed general 
paresis, who died and whose brains were obtained and examined. 
In addition we reviewed the histories of 10 cases in which the 
diagnosis of paresis was made or was considered because of the 
laboratory tests, and later we examined the brains of the series. 

We have divided the cases into the following groups: 

1. Thirty-nine cases in which the diagnosis of paresis was made 
on the history, physical and mental examinations and laboratory 
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tests and the diagnoses were proved to be correct by microscopic 
studies. 

2. Six cases with the so-called typical laboratory findings; the 
cases were proved by examination of the brains to be paresis but 
were diagnosed incorrectly. 

3. Twelve cases diagnosed paresis, some of whom had paretic 
laboratory findings but on microscopic examination were found not 
to have general paralysis of the insane. 

4. Ten cases in which the diagnosis of paresis was considered and 
in which the laboratory findings were suggestive but the cases were 
neither diagnosed paresis nor did they have paresis on microscopic 
study. 

Group 1. Of the patients who fell under this heading, every one to 
a greater or less degree had laboratory findings indicative of paresis. 
However, as in any group of cases the clinical records of which are 
studied after death, many examinations were missing but the 
information available is well worth while summarizing. Of the 39 
cases all but 3 had positive Wassermann reactions of the blood, 
giving a percentage of 92. Of the 3 cases who had negative blood 
Wassermanns one had received a great deal of intravenous therapy. 
The spinal fluid Wassermann was not done in 1 case; in a second the 
fluid was anticomplementary; in all but 1 of the remainder it was 
4-f . The 1 case whieli showed a negative spinal fluid Wassermann 
was admitted to the Philadelphia General Hospital in coma, had 
status epilepticus and died in a few hours. Subsequent mvestiga- 
tion of the woman’s history showed that she had received intraven- 
ous therapy over a prolonged period. The colloidal-gold curve was 
paretic in tjqie in every case except 1 ; this patient had had antisyphi- 
iitic treatment and the gold test in this case showed the syphilitic 
curve on two occasions, and one time gave no curve at all. The 
cerebral pathology, however, was typical of paresis. The cells in 
the spinal fluid were estimated in all but 4 cases and the average 
was 31, the count ranging from 1 to 400. The globulin, was not 
estimated in 8 cases, in the remainder it was negative in 1 and 
increased in the others. 

Group 2. While this series of eases is not large, a consideration of 
them is of great importance. It proves conclusively, at least to ns, 
that mental symptoms when combined with the so-called, typical 
laboratory findings of general paresis always make that diagnosis 
the most likely one and that the burden of proof is on tlie shoulders 
of him who says such a case is not one of general paresis. In fact 
he who persistently and stubbornly refuses to acknowledge, the 
importance of such a combination is either a super-diagnostician 
or one whose audacity will constantly get him into trouble. 

Group 3. This division consists of 12 cases which were diagnosed 
general paresis. Some of them had the laboratory findings extremely 
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suggestive of such a condition but pathologically none of them were 
general paralysis of the insane. 


TABLE I. GROUP 2. — CASES OP PARESIS DIAGNOSED INCORRECTLY. 


Clinical diagnosis. 

Laboratory findings. 

Pathologic 

diagnosis. 

Blood Wasscrmann. 

Spinal Wnsscrmnnn, 
cholestcrin. 

Spinal Wassermann, 
Noguchi. 

Cells per cu. mm. 

Globulin. 

Coiloidnl-gold curve. 

Right cerebral hemor- 
rhage and tabes 

Not 

done 

4+ ; 

> 

i 

4 + 

3 

• 

Not 

done 

. 

5555543511 

Tabo-paresis 

Amebic abscess of liver 
and tabes .... 

Neg. 

2 + 

Neg. 

; 

22 

j 

Trace j 

5555554310 

Tabo-paresis 

Syphilitic meningitis . 

4 + 

4 + 

4 + 

5 

2+ 1 

i 5555555520 

i 

Paresis 

Tabes 

4 + 

4 + 

4 + 

0 



Paresis 

Syphilitic 

meningomyclitis . . 

4 + 

3 + 

3 + 





Dementia prmcox 

4 + 

4 + 

4 + 

6 

Neg. 

5555543100 

Paresis 


Group 4. This group covers 10 eases in which the diagnosis of 
paresis was considered and in which the laboratory findings were 
suggestive but the cases were neither diagnosed paresis nor did they 
have paresis on microscopic study. 

Comment. An analysis of the records which we have presented 
shows that the vast majority of cases of general paresis have strongly 
positive evidences of syphilis in the blood and spinal fluid, including 
the presence of the paretic gold curve. Cases of neurosyphilis 
other than general paresis, however, may show almost identical 
laboratory reactions'. Sicard and Haguenau 2 believe that the favor- 
able results in the treatment of general paresis reported by American 
and Austrian writers are due to the inclusion in their series of certain 
cases of cerebral syphilis. Our series of cases certainly bear out 
this fact. If one, in making the diagnosis of general paralysis of the 
insane, depends entirely upon the so-called paretic laboratory find- 
ings he will often be led astray; an incorrect belief in the infallacy of 
these tests, as a short cut to diagnosis, may be engendered by a 
feeling of uncertainty in one’s diagnostic ability in the specialty of 
neuropsychiatry. 























INCORR e ctly . 




WINKEEMAN, WILSON: GENERAL PARESIS 


e s l 

*** 5? 

t~* u 

O tC C3 

g|l 

gif 

* o § 
e " to 
p. o -S 

■43 3 IS 
Sog 

5-° a 


JS >> 
ft 2 

3 a 

a m 8 

•g « 

is I -a 

o'o o 

s m s 

XJ «4H A) 

O o 

« ^ 

.2 w £3 


*C ^ cJ 

■2 § a 

H «J to 








§ 3 2 to 
S o f”i 3 

*J<g , a 
3 'a 8.1 
S, 8 .»S 

5"0 6 a ) 

&Si 2 ^ 

tv*P O 1 ? 

*“ o n p 
T 3 StJ ft 

^.■§:ss 

O o f-* to 
S 3 K 44 *E 

.O ® o fl 

gra 
© O ^ o 

* C 5 t - ot 
2 T 3 C 3 

B o S © 

p .2 p, p ^ 
_o ^ c > ^ 
u oS o .9 

.« a « 73 fcD 

O 



p, « 'S-a 

*• • % .3 
3 2 , >> o 

*3 Q) ."ig '43 
a a o CJ 

« 3'5 g 

73 2 ’S 

a -3 §,5 

* p, 

-33 5 

1 

B Si g 

b 3 o S 

1 ‘agg. 

>> O M,§ T3 


1 I«S 

m 


2 a i 

M O S3 

' E | I 

.s!§ & 

£ - 5 

111 
C3 O 2 

P • 

3 >> ,, 
<n O «3 .2 

§ 'o 

l^s-g 

?i- 8 | 

r * *4 r-J 

sill 

! 1^.1 
o ,3 o o 


ej 

■■ g5 

ot M a ? 
b • * d 
c3 «-r-j .£3 

a; .2 xi 

fcD c3 

© W r T? 

■p a S 
tr ^ 
tri 3 a 

b c3 
P 4J rj 

tM 

03 a FQ 
4-3 *— 1 

«« IT . 

,s §3 

4 J W O 

P , O W 

o o cJ 
P< © 
*3 $3 M 
P -2 © 

F3 


£ oT g 
-£tg o 

£ P 

!§a.g 

M P* 

.S Or § 

I 4 * & 
ib 8 

d d r 
m 3 >1 


M © >1 

0 3 2 

"33 

03 «*j O . 

s 2 a & 

3 0.43 o 

-s - 3 a 

Jill 


to I 

0 s g.g 

© q 3 rQ 

2 ^-W <s 

gw 
.a a ..'g 
■§ " 3 § 

O « 5 tn 
2=33 3 

■S §• a g 

M ft I'S 
3 cr 03 *3 

5 13 -3 bi 

£ZJ (D d © 

d TD If 

t>- Ch . ^ 

^ o © W 

.9 g 8 *?. 

■P O'C 
>> OT d 

•4^ in 

1 § a g 

lllJi 


CO 


CD 

ID 




























WINKELMAN, WILSON: GENERAL PARESIS 


719 




720 


WINKELMAN, WILSON: GENERAL PARESIS 


While the diagnostician by his too blind adherence to the import- 
ance of laboratory examinations may frequently confuse cerebral 
syphilis with general paresis, it is much more certain that he who 
diagnoses general paresis without laboratory backing is in greater 
danger of error. In the cases of Group 3 diagnosed general paresis 
without strong confirmation by the laboratory, the diagnosis was 
invariably wrong, although in some of the cases the laboratory in 
part supported the diagnosis. This is especially so as far as tire 
gold test was concerned. It has frequently been observed that 
alterations in the colloidal-gold curve are common in many organic 
affections of the central nervous system. The presence of a paretic 
or syphilitic curve in the fluid without other evidence of syphilis 
points rather away than toward the diagnosis of neurosyphilis and 
particularly paresis. 

Another phase of the subject which is of great importance is the 
correlation of mental symptoms such as depression, irritability, 
nervousness, excitement, delusions and dementia, with strongly 
positive evidences of syphilis in the blood and the entire line of 
syphilitic reactions in the spinal fluid. Some of the cases which we 
report had positive laboratory tests for syphilis, had definite mental 
symptoms and yet were not general paresis; but the number of these 
cases was small. Some of them, however, would defy the most expert 
clinician in his attempt at differential diagnosis; thus one of our 
cases in Group 3 had gummas in the left frontal and left parietal 
regions and softening of the right frontal lobe, paretic findings in 
the blood and spinal fluid, euphoria, delusions of grandeur, fixed 
pupils, and hyperreflexia. Who would be so bold as to say that such 
a case was not general paralysis of the insane? Or consider one of 
the cases*in Group 4: a female, aged 33 years, ill for one month; she 
was drowsy, irritable, depressed and violent; she had tremors. of the 
face, tongue and hands, the pupils were unequal and sluggish; in 
addition the patient had auditory, visual and olfactory hallucina- 
tions and while there was no history of alcoholism it is not unlikely 
that she indulged. The laboratory tests pointed strongly to general 
paresis as the diagnosis. She had softening of the left pallidum and 
right thalamus and diffuse meningovascular syphilis. .Are. there 
many who would have thought that the hallucinations in this case 
ruled out paresis? We doubt it. 

A number of cases with clinical evidence of gross organic disease 
of the brain or cord and laboratory tests suggestive of paresis proved 
almost invariably to be cerebral syphilis or other forms of neuro- 
syphilis rather than paresis. While an occasional case showing 
both mental symptoms and the so-called paretic, laboratory results 
may be found to be nonparetic; this is certainly not the rule, but it 
does occur. 

Conclusions. Review of the records and the necropsy results in. 
the 67 cases which we report leads us to the following conclusions: 
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1. An untreated case of general paresis will show blood and spinal 
fluid evidences of syphilis. These tests will usually be markedly 
positive, including pleocytosis, an increased amount of globulin 
and the paretic gold curve. 

2. An untreated case diagnosed general paresis without strong 
confirmatory laboratory backing is practically always something else. 

3. A certain limited number of cases showing mental symptoms 
and evidence in the blood and sp.inal fluid of a paretic nature may, 
on microscopic studies of the brains, be proven not to be instances 
of general paresis. 

4. A brain which shows a gross organic condition such as hemor- 
rhage, thrombosis or gumma rarely shows microscopic evidences 
of general paresis. 

5. Strong laboratory evidences of syphilis such as mentioned 
above without mental symptoms are not enough to allow the diag- 
nosis of incipient general paresis. 
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Clinical Applications of Sunlight and Artificial Radiation. 
By Edgar Mayer, M.D.. of Saranac Lake, N. Y. Pp. 550; 69 
illustrations. Baltimore: The Williams & Wilkins Co., 1926. 
Price, S10.00. 

This book is a most timely one, particularly in view of the efforts 
being made at this time to standardize this type of work. It con- 
tains twenty-six chapters, dealing with the historical, experimental 
and physiologic action of ultraviolet radiation on animal and plant 
life. The bibliography is most extensive, representing what one 
would regard as a lifetime of investigation. The author has pre- 
sented his research in very good form, and anyone doing this type 
of work would do well to have the book, which is really an ency- 
clopedia containing all of the experimental work pertaining to this 
field, with its clinical application in the treatment of disease. The 
publishers are to be commended upon the paper and print and also 
the unique way in which they include the various members of their 
staff, giving credit where credit is due. E. P. 


A Manual of Pharmacology and its Applications to Thera- 
peutics and Toxicology. By Torald Sollmann, M.D., Pro- 
fessor of Pharmacology and Materia Medica in the School of 
Medicine of Western Reserve University, Cleveland. Third edi- 
tion, entirely reset. Pp. 1184. Philadelphia: W. B. Saunders 
Company, 1926. Price, $7.5 0. 

TiIe rapid advances of pharmacologic investigation are well 
illustrated in the addition of 120 pages and 1200 bibliographic titles 
to this edition, in spite of most careful pruning. Numerous new 
drugs are included, headed by insulin, and various new concepts, 
together with the tenth edition of the Pharmacopoeia, have necessi- 
tated^ rewriting the larger part of the important matter. The book 
remains of equal value with the previous editions. (See Ait. J- 
Med. Sci., 1923, 165, 2S5.) 


E. K. 
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Principles of Medical Treatment. By George C. Siiattuck, 
M.D., A.M., Assistant Professor of Tropical Medicine, Harvard 
Medical School. Sixth edition, revised and enlarged. Pp. 256. 
Cambridge: Harvard University Press, 1926. 

The sixth edition of this work continues its former usefulness. 
It is a very handy pocket size book and contains a very complete 
and satisfactory outline of medical treatment. It seems a little 
overcautious to omit the dose of quinidin sulphate at this late date. 
Anyone justified in using this book should be trusted properly to 
employ such a drug. 0. P. 


A Sound Economic Basis for Schools of Nursing and Other 
Addresses. By Mary A. Nutting, R.N., M.A., Professor 
Emeritus, School of Health, Teachers’ College, Columbia Uni- 
versity. Pp. 372. New York: G. P. Putnam’s Sons, 1926. 

The author has been an outstanding leader in nursing education 
for many years. The present volume puts into permanent form 
an extreme valuable collection of addresses bearing on the growth 
and development of schools of nursing. These papers present the 
findings of the author’s own experience in the education of nurses, 
as superintendent of Johns Hopkins School of Nursing and later as 
the director of the Department of Nursing and Health at Teachers’ 
College, Columbia University. They are stimulating, outspoken 
discussions of the dominant problems of nursing education, the root 
of which is largely found to be economic in nature. 

S.G. 


Physiology and Biochemistry in Modern Medicine. By J. J. 

. R. MacLeod, M.B., LL.D. (Aberd.), D.Sc. (Tor.), F.R.S., Pro- 
fessor of Physiology in the University of Toronto, Can. Fifth 
edition. Pp. 1054; 291 illustrations. St. Louis: C. V. Mosby 
Company, 1926. Price, $11.00. 

A new edition of the author’s textbook— considered by many the 
best on its subject in English or any other language— is an important 
event in medical education, and four years is a long time between 
editions in this rapidly expanding subject. This edition has been 
made even more valuable to medical students by the addition of a 
section on the physiology of the special senses by J. M. D. Olmsted 
and Eedfield’s section on the neuromuscular system has been 
expanded to include the extensive field of nerve muscle physiology. 
One’s curiosity is aroused by the position of the neuromuscular sys- 
tem and the special senses between the blood and lymph and the 
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circulation of the blood. The various additions necessitated the 
addition of 50 pages and 4S illustrations, without, however, adding 
appreciably to the unwieldiness of the book. E. IC. 


Principles and Practice op Chemotherapy, with Special 
Reference to the Specific and General Treatment of 
Syphilis. By John A. IColmer, M.D., Dr.Ph., D.Sc. (Hon.), 
Professor of Pathology and Bacteriology in the Graduate School 
of Medicine of the University of Pennsylvania and Member of 
the Research Institute for Cutaneous Medicine. Pp. 1106; 82 
illustrations. Philadelphia: W. B. Saunders Company, 1926. 
Price, S12.00. 

iNthismonographtheauthorhaslargelyfulfilledhisexpressed inten- 
tion of covering the field of modern chemotherapy in all its medical 
and surgical aspects. The discussion includes sections on general prin- 
ciples, the chemotherapy of bacterial and mycotic diseases, trypan- 
osomal diseases, spirochetal diseases other than syphilis, protozoan 
and metazoan diseases, and the chemotherapy of anemias, malig- 
nant tumors and other conditions of uncertain etiology. Of the 
1054 pages, 607 are devoted to the chemotherapy of syphilis, the 
discussion broadening into the fields of serologic diagnosis, immun- 
ologic and pathologic background, technical detail and valuable 
summaries of the modern refinements of biologic testing and evalua- 
tion of antisyphilitic medicaments. 

The appraisal of so genuinely monumental a work by a single 
reviewer must be a matter of great difficulty. "One’s first impres- 
sion relates to the author’s generally successful effort to illumine 
an encyclopedic knowledge of laboratory procedure, usually inac- 
cessible or incomprehensible to the clinician, with a by no means 
narrow clinical experience. That the laboratory furnishes the 
stronger leg is evident, but the gait and effectiveness of the work 
for the clinician is not seriously impeded thereby. It is no mean 
accomplishment to produce a single volume in whose pages can be 
found a formula for a soothing antiseptic paste for wounds, every 
known method for the administration of quinin, the germanium 
therapy of pernicious anemia (even though of doubtful value), a 
usable technique for getting blood from babies and the malaria 
inoculation treatment of paresis. As in very work which seeks to 
harmonize medical knowledge under an artificial or man-made rather 
than a biologic keynote, one observes occasional strange propin- 
quities. 

ihe author’s huge industry, his fairness and completeness of 
statement, even of opposing views, his excellent critical judgment 
and scholarly particularity are apparent in every chapter. The 
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work done in placing the literature of syphilothcrapy at the disposal 
of the clinician would alone justify the book. The development is 
logical and cohesive, and the discussion of first principles on syphilis 
forms a particularly sound background for the sadly needed ration- 
alization of modern treatment. If there is any adverse criticism 
necessary on this point, it is one of insufficient detail on known 
treatment results in certain phases of the disease. 

On many aspects of syphilis the author is qualified to speak ex 
cathedra as an expert of international reputation, and from his 
comments specialists will glean many points of interest and chal- 
lenge. Ilis endorsement of arsplienamin (606) as the premier 
arsenical comes as a breath of relief in a “neo ’’-saturated world. 
His evaluation of bismuth, while too brief for enthusiasts, displays 
a refreshing sanity that the reviewer believes time will fully justify. 
Mercury is not dead yet! The statements on the clinical relations 
of the IColmer Wassermann test will be listened to with respect by 
every clinician who knows the worth of the author’s contributions 
in this field. The detail of laboratory testing procedure is invalu- 
able, the technical methods in clinical practice adequate and well 
illustrated, though one cannot but regret the inclusion of the sitting 
lumbar puncture and the syringe injection of medicaments into the 
spinal canal. 

The book, very properly, is a personal one, but justifiably so, and 
is kept in excellent balance by the full presentation of the literature. 
One cannot but wish at times that the bases of the author’s own 
clinical “credos” could have had fuller discussion and a little space 
for it might have been saved by devices of literary condensation, 
including a less frequent use of the rhetoric question. The format 
°f the work, perhaps inevitably, because of the volume of material, 
buries some jewels for the practitioner in the sand of type, and 
presents at times an unbroken uniformity of face which fatigues 
the eye. The proofreading is poor, even for so large a book, and 
will irritate the meticulous. 

These detractions are essentially minor. The work will meet the 
assured and deserved success of a masterly “Arbeit,” which accom- 
plishes that only too rare feat in medical literature, of giving 
rationalizing perspective and usable detail between one pair of 
boards. J. S. 


Electrotiiermic Methods in Neoplastic Diseases. By J. 
Douglas Morgan, B.A., M.D., Instructor in Radiology, Uni- 
versity of Pennsylvania Graduate School of Medicine, Phila- 
delphia. Pp. 172; 36 illustrations. Philadelphia: F. A. Davis 
Company, 1926. Price, $2.50. 

This small book is a very timely and concise presentation of the 
subjects of electrodesiccation and electrocoagulation and satisfies a 
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need that has long been wished for. It contains nine chapters 
dealing with the following subjects: Electricity, First Principles 
and Definitions; Chemical and Physical Effects of Currents; Surgi- 
cal Diathermy, Its History, Terminology and Uses; Apparatus; 
Electrodesiccation; Electrocoagulation; General Summary; Tissue 
Cutting by Means of the High-frequency Current; Practical Exer- 
cises in the Use of the Currents. The subjects are well presented 
and the book is recommended to all who are interested in this 
particular field. E. P. 


The Principles of Anatomic Illustration before Vesalius: 

An Inquiry into the Rationale of Artistic Anatomy. By 

Fielding II. Garrison, M.D. Pp. 5S; 26 illustrations. New 

York City: Paul B. Hoeber, Inc., 1926. Price, $2.50. 

A charming work, full of the author’s well-known and unap- 
proachable erudition, in which he shows that the medical man may 
learn a good deal from the artist. Much physiology, pathology 
and ethnology, he points out, is exhibited in the paintings and 
sculptures by paleolithic and neolithic man. The Renaissance 
artists who made such conscientious dissections seemed, without a 
direct study of medicine, to understand the physiology of muscular 
motion and of expression. None was greater in this respect than 
Leonardo da Vinci. 

Both in the entertaining preface and throughout the text the 
author points out the fact that the true physician must have the 
artist’s vision— the artist’s eye to see. The return to the practice 
of “seeing” and to the independent thinking that goes with it is, in 
Garrison’s opinion, the greatest desideratum of our time. D. R. 


Brains of Rats and Men: A Survey of the Origin Afro Bio- 
logical Significance of the Cerebral Cortex. By C. Judson 
Herrick, Professor of Neurology, the University of Chicago. 
Pp. 382; 50 illustrations. Chicago: The University of Chicago 
Press, 1926. 

A very readible book based on the lectures given in 1924 at the 
University of California on “Mechanisms of Control of Animal 
Behavior.” It takes up particularly “the two species of mammals 
whose behavior has been more intensively studied under condi- 
tions of laboratory control than any others — rats and men.” The 
evolution of the cerebral cortex from fish to man is considered par- 
ticularly as regards function. Not only should this book appeal 
to the Neurologist and Psychiatrist, but to all who are interested 
m man and Ills problems. N. W. 
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U. Gardner, M.D. Pp. 342; S2 illustrations. Philadelphia: 
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The Diseases of Infants and Children. By J. P. Crozer Griffith, 
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Clinical Methods. By Robert Hutchison, M.D., F.R.C.P., and 
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Diabetes: A Statistical Study of One Thousand Cases.— A statisti- 
cal study of tlie patients that have boon seen in the last four years 
by John (Arch. Int. Med., 1927, 39, 67) brings out some interesting 
data which in part are a confirmation of the statistics obtained by 
others, but which vary somewhat in some particulars. The statistics 
include the age and sex, influence of heredity, relation of blood sugar- 
content to glycosuria, the effects of treatment with insulin, the inci- 
dence of syphilis in the diabetic, the incidence of operations on diabetic 
patients and the death rate. Of particular interest are the tables 
showing the lasting effects of insulin in the treatment of diabetes. 
It is true that many of these patients have only had insulin for a short 
time, but it is surprising to find the large number in whom it was 
possible to discontinue insulin. Another interesting table is the table 
illustrative of the relation of blood sugar before and at the time of the 
reaction to insulin. The author shows by his figures that the insulin 
reaction is not necessarily dependent upon hypoglycemia. In 50 per 
cent of the cases this was not the cause. In fact, actual hyperglycemia 
"'as demonstrated. The author also shows that there is a marked 
irregularity in the factors that are supposed to play a part in the 
production of this reaction, as judged by the time relation of the 
insulin reaction to the dosage of the preparation. 


The Mechanism of Pain in Gastric and in Duodenal Ulcer. — The 
third paper by Palmer (Arch. Int. Med., 1927, 39, 109), in the study of 
pain in gastric ulcer, deals with the role of peristalsis and spasm. It 
"'ill be recalled that in 1917 Carlson, employing the so-called balloon 
method showed that intermittent ulcer pain occurred with gastric 
peristalsis, and he concluded that the pain in this condition was due 
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to muscle tension. The author investigates Carlson’s results and' 
elaborates upon his methods. In addition to the patient swallowing 
a rubber balloon, he also has him swallow duodenal tubes. Kymo- 
graphic studies that he has made with this technique are very’ well 
done and illustrate very beautifully indeed the reason for his conclu- 
sions._ He finds that the pain-producing mechanism is intimately 
associated with ulcer, but it is not dependent upon gastric motility 
nor upon pylorospasm. At times gastric peristalsis may cause stimu- 
lation to .the pain-producing mechanism, but probably more important 
than peristalsis is the direct sensitizing effect of hydrochloric acid, as 
shown by producing pain when injected into the stomach previously 
free of gastric contents and when it is withdrawn through the duodenal 
tube relieving pain. 
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Dislocation of the Semilunar Bone. — McBride (Arch. Surg., 1927, 
. 14, 584) says that reduction of simple dislocation of the semilunar can 
usually be accomplished by manipulation within the first three or four 
days and complete return of function can be expected. In cases in 
which removal of bone is done within two or three weeks, or in which 
there is mild neurospastic fixation, good function will result, but at 
least some permanent weakness will remain. Open reduction under 
the same circumstances promises as good a return of function as removal. 
There is, however, danger of traumatic arthritis. Untreated patients 
have from 25 to 75 per cent permanent disability. Open reduction 
after several weeks or in cases in which neurospastic fixation is severe, 
should not be attempted, even though in many instances it can be 
accomplished, for removal is better. Removal in late cases with severe 
fixation and degenerative changes usually will relieve the pain to a 
considerable degree, while improvement in function is slight. When 
fractures of the scaphoid complicate dislocation of the semilunar bone, 
severe traumatic arthritis is so likely to occur in these cases that closed 
or open reduction is dangerous. If not accomplished within a few 
hours after injury, excision is therefore indicated. Removal of the 
semilunar and whole scaphoid bone seems to give as good results as 
those secured in cases in which the proximal fragment only is removed 
and is the method of choice. 

RaniUa. — Fitzwilliams (Brit. J. Svrg., 1927, 14, 472) states that 
ranula is a loose term which has been applied to all cystic swellings of 
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the floor of the mouth whatever their form or origin. These tumors 
form first in the mouth and then spread, extend or burrow into other 
regions. Many are in connection with the submaxillary gland, others 
are not so obviously in connection with tin's gland and others again have 
no connection with it. When traced to the region of the sublingual 
gland, we have no means of telling whether they are mucous or salivary 
in origin. It is impossible to test the efficiency of the sublingual ducts. 
The author has no knowledge of anyone passing bristles into the ducts. 
Moreover there is no exact knowledge of the number of ducts present 
in each gland. After full logical deductions the author proves that 
ranula may arise in the salivary glands, including Blandin’s gland, and 
in the mucous glands and nowhere else. There is nothing to favor the 
view that Fleischmann’s bursa exists and there is nothing to connect 
a ranula with the supposed survival of a cervical sinus. 

Causation of the Increased Intracranial Pressure Associated with 
Tumors within the Cranium.— Stopford (Brit. Med. J., 1926, 2, 1207) 
says that it is shown that the great vein of Galen is situated in such a 
position that it may be compressed against the splenium of the corpus 
callosum indirectly or directly by tumors occupying sites which are 
known to give rise most constantly to increased intracranial pressure. 
Such compression is not likely in the case of tumors occupying situa- 
tions which are known to cause less frequently increased intracranial 
pressure. Experimental and clinical evidence has been submitted by 
Dandy and others that occlusion of the great vein of Galen leads to 
internal hydrocephalus from overproduction of cerebrospinal fluid. It 
is suggested that moderate compression without complete occlusion of 
the vein is likely to give rise to increased intracranial pressure, accom- 
panied by slight or neglible dilatation of the ventricles. If the views 
put forward have been correct the increased pressure caused by intra- 
cranial tumors is due to an excessive production of cerebrospinal fluid, 
the fluid being produced in such quantities that absorption cannot 
keep pace with production and the intracranial pressure being conse- 
quently raised. 

Sarcoma of the Bladder.— Cecil (J. Urol., 1926, 16, 490) states 
that total cystectomy is indicated where the tumor is too large for 
resection or occupies a position not adaptable to resection. The posi- 
tion of these tumors is most frequently on the base, trigone or vesical 
orifice, though it is found more frequently on tire lateral and anterior 
walls than epithelial tumors. The gross appearance is not character- 
istic enough to distinguish it from other tumors. Microscopically the 
tumors assume all the varieties of sarcoma. They have a great ten- 
dency to invade the surrounding structures, and are, moreover, of 
very rapid growth, not infrequently multiple. They have been found 
most frequently in the very young or those past middle age, but have 
been found at all ages. Diagnosis depends entirely upon a micro- 
scopic examination of the specimen. Hematuria is not constant and 
when present is usually a late manifestation. Other symptoms are 
also late to appear. Kadiation has not been tried sufficiently to war- 
rant a conclusion, but will most likely prove inadequate. While resec- 
tion is the method of choice in early cases, in most cases total cystectomy 
offers the only chance of cure. 
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Diphtheria Immunization in Providence.— Scamman and Pope (J. 
Am. Med. Assn., 1927, 88, 563) in three years’ experience Schick tested 
and immunized 15,000 children, and they feel that toxin antitoxin 
immunization eliminates approximately 90 per cent of the risk of con- 
tracting diphtheria in the immunized group. During this time 38 per 
cent of all the children in the age group five to nine years and 24 per 
cent of the children in the ten to fourteen years group were immunized. 
In the group under five years, in which the morbidity and mortality 
from diphtheria are practically at their height, hardly 4 per cent of 
the children have been immunized. They feel that to make immuniza- 
tion wholly effective some method must be devised to reach this sus- 
ceptible group. The health department of the city is sending to the 
parents of every six months’ old child a notice urging immunization by 
the family doctor or at a clinic. One benefit of diphtheria immuniza- 
tion which cannot be accurately measured is elimination of the spread 
of the disease by a redaction of the susceptible population. In the 
spread of a contact disease two factors are essential; cases or carriers of 
virulent organisms and susceptible contacts. If any increased propor- 
tion of the population is already immune, the probability of effective 
contact between each case of diphtheria and other persons is definitely 
decreased. 


Two Hundred and Forty-three Fetal Autopsies: A Syphilitic Study.— 
McCord (J. Am. Med. Assn., 1927, 88, 626) examined 243 infants at 
autopsy. Only 50 of these had been born alive, 189, or 77 per cent , 
were born dead and there were 4 abortions about the fourth month. 
There were 164 premature babies, or 67 per cent. Maceration was 
present in 45 per cent of tbe autopsies. Syphilis was positively demon- 
strated in 45 per cent of the cases; syphilis was probably demonstrated 
in 20 per cent of tbe cases. The causes of death in the order of fre- 
quency were: Syphilis, 57 per cent; brain hemorrhage and tentorial 
tears, 13 per cent; prematurity, 11 per cent; toxemia of the mother, 4 
per cent. Bone lesion, known as Wenger’s disease, seemed to be 
pathognomonic of fetal syphilis. The lungs, kidneys and liver seemed 
to be the tissues most frequently involved as evidenced by histologic 
changes. The spirochetes were found in the tissues in the following 
order of frequency: Lungs, kidneys and liver. The author fee Is that 
negative observations of any kind cannot absolutely exclude syphilis. 

Tfie Effect of Irradiated Milk on the Blood.— Dawkins and Patti- 
- < l " ,c ' 7 h 1926, ii, 1314) feel that irradiated milk is a greater food 
a ue than non-irradiated milk. Their observations were made on five 
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children who had been in the hospital with active bone tuberculosis 
for an average period of four months 'without marked improvement 
in their general conditions or local lesions. During this period they 
were given ordinary hospital diet, which included cod liver oil and 
If pints of milk daily. Later l pint of this supply of milk was exposed 
daily to the rays of a quartz light at a distance of 2 feet for a half hour. 
The milk was contained in shallow trays and stirred frequently. There 
was no change in the other diet, but after four weeks the red cells and 
hemoglobin were found to have increased in four of the cases. The 
same amount of irradiated milk was continued and at the end of three 
more weeks the red cells had increased in every case, but the hemo- 
globin was only slightly changed. 

Clinical Manifestations of an Enlarged Thymus.— Morgan, Rolph 
and Brown ( J . Am. Med. Assn., 1927, 88, 703) describe the clinical 
manifestations in 54 cases which they thought were due to disturbance 
of the thymic gland. Such symptoms as noisy nasal breathing, hoarse 
cough, attacks of syncope, restlessness and sleeplessness have not been 
previously described as being associated with thymic disturbance. 
The analysis of these symptoms strongly suggests that the cause of 
their protection is of a mechanical nature, and is most probably due to 
vagus stimulation. Roentgen ray therapy proved efficacious in reliev- 
ing the symptoms in 96 per cent of these cases. This form of treat- 
ment if not carried to excess is unattended by danger. Recurrence of 
thymic enlargement ox; of clinical manifestations was noted in 12, or 
22 per cent of the cases. In all these instances further Roentgen ray 
therapy resulted in complete recovery. Patients showing susceptible , 
symptoms should be given the benefit of Roentgen ray therapy, even 
in the absence of positive Roentgen ray findings. 

Pentosuria. — Levy and Pierson (Am. J. Bis. Child., 1927, 33, 212) 
report a case of pentosuria in a child aged three years. This is the 
youngest patient on record presenting this type of hereditary anomaly. 
It would seem that the supposition that the pentosuria was present 
at. birth was accurate. The familial character of the disturbance 
coincided with other recorded instances. The exact nature of the 
metabolic disorder is purely speculative. The source of the pentose 
in this case was not in the diet because, with the exception of the first 
analysis of the urine, the amount of pentose was extremely constant 
in spite of dietary variation. Ten specimens examined in a course of 
about a month contained the following percentage of pentose: 0.24, 
0.209, 0.185, 0.209, 0.178, 0.2, 0.209, 0.208, 0.172 and 0.263. The 
narrow limits in which the output of pentose fluctuated is interesting 
and there is suggested a comparison with the uniformity of the amount 
of eystin excreted in cystinuric subjects, which is remarkably constant, 
varying from 0.3 to 0.5 gm. per twenty-four hours. This is due to the 
failure of the body to utilize in its usual way some definite part of the 
protein metabolized. The relationship of pentosuria to diabetes melli- 
tus cannot be dismissed lightly. In tliis case the pallor and loss of 
weight following an acute infection might lead one to suspeet an exist- 
ence of a true diabetes, and there was an unusually large output of 
urine. As a further point in tliis favor was the fact that the child 
improved on a diabetic diet together with the administration of insulin. 
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Syphilitic Paraplegia. —Chung (Arch. Dermat. and Syph., 1926, 14, 
111) made an extensive clinical study of 34 eases of rapidly developing 
paraplegia of syphilitic origin, a rather common neurologic symptom 
complex in China. Two distinct groups are distinguished: (1) An 
acute type, which develops either overnight or 'within forty-eight hours, 
accompanied by a flaccid paralysis with total loss of sensory function 
below the lesion, with sphincter disturbances and vasomotor changes; 
(2) a subacute type, which develops more insidiously, associated more 
often with a spastic paralysis with increased reflexes, more or less 
disturbances in sensation, sphincter troubles and trophic changes. 
The pathologic condition underlying these lesions in the acute cases is 
always thrombosis of one or more important spinal vessels with second- 
ary changes in the cord, and in the subacute cases is also one of throm- 
bosis but with a more widespread meningomyelitis. Recovery is by 
no means rare. In general, the disease is not rapidly fatal; but the 
prognosis as to function in protracted cases is grave. Reestablishment 
of the circulation is largely responsible for the cases of recovery. The 
use of arsphenamin is necessary to cure the underlying syphilis and to 
prevent, if possible, further damage to the nervous system. 

Vascular Reactions of the Skin to Injury: Some Effects of Freez- 
ing of Cooling and of Warming.— In conducting an experimental study 
of freezing and heating of the skin under controlled conditions, Lewis 
and Love (Heart, 1926, 13, 27) find that the skin begins to freeze when 
its surface temperature is reduced to a point lying between —2.2° and 
—25° C. As a result of supercooling the skin may be induced to 
tolerate a temperature as low as —20.4° C. and a subcutaneous tem- 
perature of —9°. Wetting the skin abolishes the supercooling capa- 
city and causes more rapid freezing. Supercooling may occasionally 
lead to wheal formation, but rarely injures the skin, and skin will show 
a great increase in capacity for supercooling (that is, tolerance of cold) 
if it is kept unwashed for some days. (This probably rationalizes from 
the physiologic standpoint the extraordinary tolerance of certain strata 
of society for cold. — Rev.) In a further study of livido racemosa and 
of the response of the cutaneous capillaries to heat, the author (Heart, 
1926, 13, 153) and his coworkers have advanced the interesting 
theory that types of telangiectasia in which no histologic abnormality 
is found are the result of a prolonged or permanent functional vaso- 
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paresis, such as can be induced by exposure to heat (in the case of 
livido calorica) rather than to compensatory dilatation of vessels in 
response to obliteration of others, such as is observed histologically in 
certain types of telangiectasia. 
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A Summary of the Midwife Situation in Pennsylvania.— A complete 
summary of the situation dealing with the midwife problem is given in 
Noble’s article ( Atlantic Med. J., 1926, 30, 67). The Department of 
Health undertook the supervision and instruction of these women in 
eight counties of the State, by permission of the Board of Medical Edu- 
cation and Licensure. The work began in 1922, and was met with diffi- 
culties, misunderstanding and resentment; added difficulties were met 
when the futile Pennsylvania Law, which provides that midwives shall 
deliver only uncomplicated vertex cases; for any deviation from this rare 
occurrence the midwife must call a physician. Classes of instruction 
were given the midwives, consisting of manikin demonstration; there are 
on record 21,763 deliveries; of these, there were 40 maternal deaths, 611 
infant deaths in the first month of life. Most of the work has been 
done with the foreign population, and the midwives have organized . 
themselves into leagues, fostering pride in their profession. Unless our 
Immigration Laws change and a large influx of foreigners occurs the 
midwives will gradually disappear; few new licenses are being granted, 
and die author states that in all probability the entire group will prob- 
ably automatically be eliminated in the not too distant future. 

Chronic Endocervicitis.— Milleb (J. Am. Med. Assn., 1926, 87, 
1695) goes carefully into the embryologic and histologic formation and 
structures of tlie cervix, and the function of the cervix is clearly out 
lined. The importance of endocervicitis and. the intrinsic origin along 
with the multiple clinical findings make this a common gynecologic 
condition. It must be emphasized that the complicated structure of 
die cervix, particularly in die light of its frequent exposure to trauma 
and external infection, make it an ideal location and medium for the 
growth of bacteria. The etiology is still far from clear. A certain 
proportion of cases can be attributed to the following; Specific infec- 
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tion from direct contact, unnoticed childhood infections which have 
laid dormant for years and to the gonococcus. Much attention has 
been called to arthritis, nervous and mental diseases and other condi- 
tions which have been attributed to the disease of the cervix. Faulty 
instrumentation, extension of infection upward, following menstrua- 
tion, chronic constipation, anemia and tuberculosis are among the 
predisposing factors. Of the infections, all types of bacteria may be 
identified. Certain types are predominant; of these the gonococcus is 
most common; streptococcus, the staphylococcus and the colon bacillus 
are generally agreed to be among the chief bacteria causing the infec- 
tions. The most constant symptom is leucorrheal discharge. The 
pathologic picture is for the most part typical. The cervical mucosa 
appears red, edematous and everted; areas of granular proliferation 
are adjacent to the external os. The whole is covered until a thick, 
mucopurulent discharge. Parametritis, posterior cellulitis and sensi- 
tive, tender ovaries may be found among a certain percentage of cases. 
The cervix has been called the tonsil of the pelvis, and much investiga- 
tion has been undertaken with the idea of identifying it as a systemic 
focus of infection. 


The Clinical Significance of RoentgenRay Pelvimetry.— Thoms (Am. 
J. Obsi. and Gyneo., 1926, 12, 543) points out the principles of the 
methods used by him and published in 1922, since simplified and 
improved. The position of the patient and the degree of divergence 
through which the Roentgen ray passes to the plate is shown. The 
method is outlined in each step w'ith the patient in the proper posi- 
tion and sketches showm and the Roentgen ray technique is included. 
This method of Roentgen ray pelvimetry is simple and adds materially 
to the external diameters and pelvic measurements of the routine pel- 
vimetry in pregnancy, giving us a remarkably accurate measure of the 
superior strait as well as the other pelvic diameters. The lateral hew 
is of great importance, particularly in deformities of the pelvis. The 
author so describes tire technique that any competent roentgenologist 
could easily apply it, aiding materially the obstetrician in the diagnosis 
as w r ell as pelvic measurements. 


The Occipitoposterior Position.— A summary of the frequency of 
this condition and the importance of keeping it before the medical 
profession until it is better understood is given clearly by Barnes 
(Am. J. Obst. and Gynec., 1926, 12, 734). As to its frequency as a 
primary' condition there is a wide variance of opinion. The percent- 
ages range from 11 to 70 per cent. The problem of the occipitoposter- 
ior brings out many methods of delivery' and multiple difficulties in 
handling these cases. The occipitoposterior position is often over- 
looked, the etiologic factor, the early' diagnosis by' abdominal palpa- 
tation and the correct procedure of handling these cases is clearly 
given to us. The outline of the different methods of treatment and 
management of these cases is given in detail. Version, rotation, manual 
and instrumental, Scanzoni method, special instruments are elaborated 
an the pitfalls and dangers are fully explained. 
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Operative Treatment of Cancer of the Cervix. — -There are few clinics 
in tin’s country which have issued reports in recent years on the opera- 
tive treatment of cancer of the cervix, since radium has largely replaced 
operation as the therapeutic measure of choice. In Germany, however, 
there are still a number of surgeons who prefer operation. A report 
from the clinic of Franz, in Berlin, has been presented by Wills (Zcn- 
Iralbl f. Gi/nctk., 1027, 51, IS), who states 'that infiltration of one or 
both parametria is not a contra-indication to operation, provided the 
bony pelvic wall is not involved, and extension of the cancer to the 
vaginal walls is not considered a contra-indication. Cancerous inva- 
sion of the bladder precludes operation because experience has taught 
that resection of the involved bladder wall is practically always fol- 
lowed by early recurrence and in many cases by incurable bladder 
fistulas. There arc several constitutional conditions which may con- 
tra-indicate operation, such as marked obesity, diabetes, cardiac disease 
and die age of the patient; in fact, since 1919 no patient over sixty-five 
years has been operated upon in this clinic. The average age of their 
patients during the reported five years was forty-four years and one 
and a half months. During this period Wertheim operations were 
performed upon 296 women, of whom 12 were sixty years or older. Of 
these 12 there was a 50 per cent mortality and only 1 of the patients 
lived four years after the operation. Of the entire series the carcinoma 
was confined to the cervix in only 15.5 per cent. The primary mor- 
tality averaged a trifle over 14 per cent and 133 of the patients (44.93 
per cent) were alive after five years. If only the early cases are con- 
sidered the primary mortality was 6.5 per cent and 76 per cent of the 
patients survived five years, while the mortality of the borderline group 
was 29 per cent. There were 4 patients in the series who were preg- 
nant in addition to having carcinoma, and it is their belief that die 
carcinoma should be operated upon as soon as possible without regard 
for the pregnancy unless the carcinoma is inoperable and the preg- 
nancy is older, than thirty-five weeks, in which event the end of gesta- 
tion should be awaited. In the 4 cases in this series (pregnancy at 
two, three, five and eight months) the radical Wertheim operation was 
undertaken in all; in the last case, after the child was delivered by 
Cesarean section, the mother dying of peritonitis. Two of the other 
patients died of recurrences, while the fourth patient is free from 
recurrence after seven years. The vaginal operation of Schauta has 
been performed only twelve times during the period reported. They. 
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feel that it has a very limited place in the treatment of cervical cancer 
and should be reserved for the obese and aged patients. The following 
table which briefly shows the results obtained in this clinic by means 
of the Wertlieim operation will be of interest: 


Year. 

No. of 
operations. 

Primary 

mortality. 

1910 . . . 

. . 45 

5 (11 por cent) 

1917 . . . 

. 38 

3(8 por cent) 

1918 . . . 

. 84 

15 (18 per cent) 

1919 . . . 

. 03 

9 (14 por cent) 

1920 . . . 

. 60 

10 (15 per cent) 


Alive after 
five years. 

17 (38 per cent) 

18 (47 per cent) 
31 (37 per cent) 
30 (48 per cent) 
37 (56 per cent) 


Bilateral Pyelograms.— Most gynecologic urologists have been hesi- 
tant about making pyelograms of both kidneys at the same time 
because of a fear of possible serious renal impairment. This fear is 
not justified according to Mattes ( J . Am. Med. Assn., 1927, 88, 17), 
who describes his results with the use of 40 per cent sodium iodide 
solution by what he terms the “flat sac method.” According to his 
technique no purgatives or enemas are ordered so as to avoid any 
tendency to reflex irritative phenomena. The use of small catheters 
permits of lateral drainage, does not block the ureter and does not dis- 
turb the waves of contraction, particularly in cases of ureteral strictures 
and ptosed kidneys. The high concentration of the solution permits 
dilution by the urine, without affecting its ability to cast a shadow. 
The catheters are passed to the pelves, or as far as they will go. Each 
side is aspirated and the amount of fluid withdrawn noted. A plain 
picture is first made showing the course and relations of the catheters. 
The second roentgenogram follows the injection of each pelvis with 
from 3 to 4 cc. of fluid. If any pain is elicited or any symptom noted 
the injection is discontinued on that side and an approximate amount 
instilled on the opposite side. The catheters are plugged during the 
taking of the pyelogram. The cause of any reaction may be due to 
the catheter end being in the calix, to the unusual smallness of the pelvis, 
to some pathologic condition or to a contraction of the pelvis during 
the moment of the injection. The instillations are made fairly rapidly, 
within from four to eight' seconds. The points that he emphasizes 
are that the capacity of the renal pelvis is small and that if small 
catheters are used and the injections quickly made, using a. high con- 
centration solution, there is very little danger in making simultaneous 
bilateral pyelograms. 

Relation of Nerve Supply to Ovarian Function. — In his endeavors 
to determine the relationship, if any, between the nerve supply and 
the function of the ovary Macomber ( Boston Med. and Snrg. J 1927, 
196, 21) performed two sets of experiments upon rats. In the first 
experimental study the nerve to one ovary was divided and a section 
of the nerve removed, while in the second set of experiments sections 
of the nerves to both ovaries were removed. These animals were then 
bred and the effects upon fertility were noted. The results proved 
conclusively that the nerve supply to the ovary is not necessary to die 
function of normal reproduction. They also show that the sterility 
produced by dividing the ovarian artery, veins and nerves in a previous 
set of experiments was not due to any interference with the nerve 
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, Prev : ous experiments in which the ovarian artery alone was 
S r P vwi without producing any notable amount of sterility had shown 
that the interference with the arterial circulation alone could not be 
ponsidered responsible. By exclusion, therefore, tins experimental 
sterility would^eem to be due to some interference with the venous 
return Bom the ovary. Such a supposition is the more reasonable to 
the author, as it is well known in human surgery that interference with 
the venous circulation will often lead to the development of a cystic 
condition in the ovary. 
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Interstitial Keratitis of Dental Infection Origin, with the Report of 
an Interesting Case.— Mackenzie (Med. J. and Record, 1927, 125, 
85) reports the case of a man, aged sixty-four years, who had a severe 
and painful, nonsuppurative keratitis and iritis of the right eye, 
which had been diagnosed as interstitial keratitis and treated as 
such by antiluetic remedies for five weeks by an ophthalmologist, 
with no results. There was a loss of the normal transparency of the 
cornea due to the presence of a grayish infiltration in the corneal 
stroma covering approximately half of the cornea. The deepest infil- 
tration was in the center of the cornea, leaving the periphery fairly 
clear. The left eye was not affected nor were there any stigmata of 
hereditary lues. Several alveolar abscesses were found by Roentgen 
ray in edentulous areas. After surgical treatment had successfully 
cleared these areas of infection the ocular inflammation subsided and 
the cornea gradually became clearer, with vision equal to 6/10. The 
author states that “ interstitial keratitis, which is generally assumed to 
he of syphilitic origin, can be due in rare cases to a focal’ infection.” 
Interstitial keratitis of syphilitic origin is practically always bilateral, 
whereas when due to focal infection it is generally unilateral. 


Keratitis as a Complication of Dengue Fever.— Richarpson (South 
Med. J., 1927, 20, 32) observed three eases of keratitis, a rare compli- 
cation of dengue fever, the first symptom of ocular complication of 
hyperesthesia of the cornea. After the first few hours of hyperesthesia 
the affected area of the cornea becomes anesthetic, and this anesthesia 
persiste for some time, in one case more than two months. In the cases 
m which the keratitis developed during the attack of fever the super- 
ficial ulceration was more extensive and the Bis very irritable, requiring 
Ac continued use of a mydriatic. Fostdengue keratitis is evidently 
due to peripheral neuritis of the portion of the corneal nerve plevus 
corresponding to the affected area, with resulting keratitis neuropara- 
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lytica. Ocular symptoms prominent in the active stage are intense 
aching of the eyeballs, supraorbital neuralgia, sensation of tension 
within the globe, pain with ocular movement, lacrymation, photophobia 
and burning sensation of the conjunctiva. Blepharospasm is associated 
with mild or severe injection of the conjunctiva. Bacteriologic exami- 
nation of the secretions of the conjunctiva are negative. Intraocular 
tension is normal. Pupils and pupillary reflexes are normal. Three 
cases of unilateral herpes of the eyelids were seen in the same group of 
dengue fever cases. In addition, two of these showed herpes of the lips 
and one of the aim of the nose. In a discussion of tin’s paper. Gill 
stated that ocular complications of dengue fever are as follows: (1) 
Retrobulbar pain considered due to myositis of the extraocular muscles, 
present in every case; (2) conjunctival congestion or suffusion of varying 
degree, always present; (3) congestion of retinal veins thought to be 
due to cerebral congestion; (4) weakness of accommodation resembling 
that after diphtheria, but of shorter duration. No extraocular paral- 
yses were found in 1241 cases, nor was there a case of keratitis in the 
group. 
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Radium in Polypoid Ethmoiditis. —Among the diseases encountered 
by the rhino logistpone of the least amenable to treatment is hyperplastic 
ethmoiditis with polypoid change. While the etiology of this condi- 
tion is still in question it is generally conceded that irritation plays an 
important r6Ie, but it has not been determined that it is the predomi- 
nant one. McCullagii and Robinson (Arch. Otolaryngol, 1926, 4, 
215) believe that ethmoidal polypi seldom develop in cases that are 
frankly purulent from the start; they call attention to the frequent 
association of asthma with ethmoid disease as an added factor which 
should be a further incentive to stimulate search for a truly causative 
agent. Formerly the sole method of attack has been surgical, the 
results having been gratifying neither to the patient nor to the surgeon. 
The authors have supplemented the surgical procedure — performed as 
completely as possible — with the introduction of radium. The radium 
is inserted into the ethmoidal area in a tube (50 mg. for two hours or 
100 mg. for one hour) and repeated within ten days or two weeks. _ The 
dosage varies in the individual case, the average condition receiving 
four applications, or approximately 400 mg. hours. The gamma rays 
are used, the beta rays being screened off by 0.2 mm. platinum and 
1. min. brass. Sixteen cases were so treated, 12 of which had a pre- 
liminary complete etlimoidectomy. All patients were markedly bene- 
fited subjectively, although the authors do not claim a definitive cure 
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in anv They believe their experiences with this method corroborate 
the conclusions of the reports of Sluder, and of Lyons, both pioneers 

in this field. ~ 


Nonendoseopic Cases of Foreign Bodies in the Tonsil. Among the 
many foreign bodies found in the faucial and lingual tonsds and m the 
lymphoid tissues of the pharynx, fish bones are more common than all 
the other forms combined. Other substances, such as toothbrush 
bristles, toothpicks or slivers of wood, spicules of some of the long bones, 
plant stems and occasionally some form of metallic foreign bodies, are 
found.” In bis dissertation upon this subject, Clerf (Arch. Otolaryngol, 
1926, 4, 489) states that it is safe to assume that carelessness in the 
preparation and in the eating of food is the most important factor 
in their occurrence. According to Jackson, carelessness is lesponsiblc 
for the presence of foreign bodies in the air and food passages in 87.2 per 
cent of eases. Individuals wearing complete dentures, which deprive 
them of the protective sensations of the parts they cover, frequently 
are afflicted with foreign bodies. Rapid eating, with bolting of food, 
and hypertrophic and protruding tonsils predispose to foreign body 
lodgment. Sharp, sticking pain, intensified by swallowing, is a prom- 
inent symptom. Although the power of localization about the tonsil 
region is poor, it is useful in determining the side affected. Diagnosis 
depends on die history and a thorough, systematic search, using an 
angular pillar retractor. If inspection fails, palpation is a valuable 
adjunct. Roentgenology is invaluable if the foreign body is in the 
esophagus or the hypopharynx. Removal by forceps, followed by 
colloidal or inorganic silver applications, constitute the treatment. In 
cases where the foreign body has been proved to be buried in tlie tonsil, 
tonsillectomy should be done. 

The Alkaloids of Ceanothus Americanus and their use in the Control 
of Hemorrhage in Laryngology. — Although reference to the use of 
Ceanothus americanus as a “styptic for restraining hemorrhage from 
wounds” has been found as far back as 1836, and the work of Clark 
(Am.' J. Pharm 1926, 98, 147) indicated several distinct advantages 
of this drug over others now in general use as hemostatics, Payne (Ann. 
Otol . , Rhinol., and Laryngol., 1926, 35, 769) was unable to find “ any work 
in the literature covering the clinical observation of this drug as a coagu- 
lant.” Accordingly, he reports his observations of a standardized solution 
containing 1 mg. of the mixed alkaloids of Ceanothus americanus per 
cubic centimeter on the coagulation time of 234 cases, most of whom re- 
ceived a dose of 15 cc. by mouth. The coagulation time of the blood was 
determined by the capillary-tube method. Following the oral admin- 
istration of the solution there was a consistent depression in coagulation 
time, amounting to an average of 21.9 per cent in 225 cases in which the 
clotting time was normal or low. The shortening of the coagulation 
. time began within fifteen minutes after the administration of the 
solution and readied Site maximum in about forty-five minutes. Age 
oi sex of the patient did not influence die coagulant action of the drug 
In S instances whose average coagulation time was 9.6S minutes 
the average reduction m dotting time was 50.6 per cent within an horn 
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Roentgenologic Diagnosis of Disease of the Uterus and Adnexa.— 
Nahmmacher ( Forischr . Roentgenol., 1926, 35, 579) has employed 
uterosalpingography with iodopin in fifty cases, and writes with enthu- 
siasm of its value, not only in the diagnosis of sterility but of many 
other conditions. His illustrations are numerous and striking. In 
metritis the uterine cavity is greatly enlarged with smooth contours, 
and the cervical canal is broadened. Polyps and submucous myomas 
produce characteristic filling defects in the iodopin shadow 1 . In ovarian 
tumor the mass is surrounded or partly surrounded by the tube and the 
uterus is displaced. The picture of uterus bicornis is characteristic. 
Employment of the method is contraindicated by acute inflammations, 
fever, pregnancy and gonorrhea, but not by hemorrhage. 

Family Diverticulosis of the Colon.— Mackoy ( Radiology , 1926, 7, 
408) reports 8 members of a family, in three generations, who suffered 
from a chronic intestinal trouble which presented similar clinical 
pictures in all cases. By Roentgen ray examination the diagnosis of 
diverticulitis of the colon was established in 2 of the eases (sisters) and 
a symptomless diverticulosis tvas demonstrated in a third sister. In 
1 of the 3 patients more than 100 diverticula of various shapes and 
sizes w r ere revealed. 


Diagnostic Inflation of the Knee Joint. — Bernstein and Arens 
(Radiology, 1926, 7, 500) describe a method of inflating the cavity of 
tlie knee joint with carbon dioxid for roentgenography. They feel 
that the method is of substantial aid in the diagnosis of tears of the 
ligaments, displacements and tears of the cartilages and chronic syno- 
vitis. They have employed it in about fifty cases without untoward 
results. 


Roentgenologic Diagnosis of Congenital Disease of the Heart.— 

Arkusski ( Forischr . Roentgenol., 1926, 35, 455) believes that every 
congenital cardiac lesion has a certain corresponding Roentgen picture. 
In a case of open ductus Botalli the roentgenogram revealed a char- 
acteristic hypertrophy of the left ventricle with protrusion of the arch 
of the pulmonary artery. In a ease of stenosis of the pulmonary 
artery the right ventricle w'as enlarged and the arch of the artery was 
flattened. The clinical diagnosis of patent ductus Botalli was shown to 
be erroneous in one case, the actual lesion being pulmonary tuberculosis, 
and m another patient the diagnosis of defect in the ventricular septum 
W’as disproved, luetic mesaortitis being found. 
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Roentgen Therapy of Syringomyelia.— Stormer and Bremer (. Fort - 
schr. Roentgenol, 1926, 35, 547) report the results of Roentgen therapy 
in 9 cases of syringomyelia. Improvement was marked in 3 patients, 
3 were slightly improved and 3 remained unchanged. Thirty per cent 
of the erythema dose was given, and repeated twice at intervals of two 
or three days, followed by another series after five weeks. 

Resolution in Pneumonic Consolidation.— Allison (Am. J. Roent- 
genol. and Rad. Thcrap., 1926, 16, 549) quotes with approval Giffin’s 
opinion expressed twelve years ago as to the great accuracy of the 
Roentgen ray in excluding pulmonary tuberculosis. The author feels 
also that with the Roentgen ray more early tuberculosis is recognized 
now than ever before, but he believes, nevertheless, that the percentage 
of nontuberculous lesions diagnosed with the Roentgen ray as tubercu- 
lous is higher than it was ten years ago. The earliest Roentgen sign 
diagnosis of tuberculosis is the typical mottling first described by Cole. 
Signs are present at an earlier stage than this but they are not pathog- 
nomonic, Remarkable resolution, even to complete disappearance of 
a tuberculous lesion, can take place in a very few months. 


Diseases of the Chest Demonstrated by Lipiodol.— Pirie (Am. J. 
Roentgenol and Rad. Thcrap., 1926, 16, 553) has had experience with 
seventy-seven injections of lipiodol into the lungs for roentgenologic 
examination. No ill effects followed save in one instance, a patient 
who had advanced bilateral tuberculosis with pneumonia, and who died 
of acute cardiac dilatation during injection. Lipiodol produces a path- 
ognomonic Roentgen picture in bronchiectasis. Among other condi- 
tions in which its employment is indicated are: Suspected tuberculosis 
when bacilli cannot be found, after thoracoplasty, for demarcation of 
die diaphragm in suspected subdiaphragmatic abscess, for localization 
of a known pulmonary abscess, for stenosis, for bronchopleural fistula 
and for foreign bodies. In skilled hands bronchoscopic injection of 
lipiodol is die best method. 
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Idiopathic Narcolepsy.— A die (Brain, 1926 49 31 ■ 

interesting subject, begins his aitiele with tie 
characterized by the occurrence of attacks of irresistible skep ^St 

Cm( 1 50n in ***& the muscles 
SUtldenb ’ 50 tbat the Vlctim smks to die ground fully conscious 



744 


PEOGEESS OP MEDICAL SCIENCE 


but unable to move.” The author bases his description of this disease 
upon an analysis of 6 of his own eases as well as upon 15 cases previously 
reported. He feels that true narcolepsy is a distinct disease and objects 
to considering this disease as an epileptic or as a functional condition. 
He gives excellent case histories that bring out the following facts 
regarding this disease: (1) Sex, duration and treatment; narcolepsy is 
especially confined to the male sex— 17 cases occurred in this sex to 3 
in female sex. (2) Age at onset varied from thirteen and a half to 
thirty-nine years. The usual statement that this disease always begins 
at puberty is incorrect, according to the author. The duration of the 
disease varies from six months to twenty-one years. All forms of 
treatment have been tried without success, including the use of the 
bromids, thyroid extract, caffein and other drugs to prevent sleep. 
Hospitalization made the attacks less frequent, although they recurred 
with original frequency after discharge. In regard to the family history, 
there is no evidence that heredity plays an important factor. In 
general, the patient’s mental conditions were normal. The laboratory 
examinations, including spinal fluid examinations, were normal. Two 
kinds of attacks occur, the sleep attack and cataplexy. The sleep 
attacks varied in duration from a few seconds to forty minutes. The 
patients passed into a condition resembling normal sleep and were 
usually easily awakened. Attacks occurred while the patient was 
walking, riding or cycling, on the march, daring bombardments. One 
patient fell asleep driving his car. Another patient fell asleep while 
dancing. Aurse often occurred, consisting of fatigue and discomfort in 
frontal region. Some patients can resist the inclination to sleep. 
Attacks vary in frequency from two to three per day. The catapleetic 
attack may be brought about by any emotion, especially by hearty 
laughter and anger. Attacks occurred in the anticipation of enjoy- 
ment, especially in the theater. The patient’s limbs become flaccid 
and he falls, unable to talk, without losing consciousness. _ Catapleetic 
attacks can be avoided by refusal to laugh. Cataplexy in narcolepsy 
is as characteristic of the disease as the sleep attacks. The author 
differentiates this disease from epilepsy, pyknolepsy, hyster.a and all 
other diseases in which excessive sleep occurs. Narcolepsy should 
never be used as a symptom of many dissimilar conditions. True nar- 
colepsy may follow an attack of encephalitis lethargica. The combina- 
tion of sleep attacks and cataplexy, with the above exception, does 
not occur in any other condition. Narcolepsy is considered by the 
author to be a disease of the pituitary and adjacent vegetative centers 
in the floor of the ’tween-brain which form an endocrine nervous system. 
He discusses Pavlow’s conception of normal sleep and produces evidence 
to support the above localization. 

The Constancy of the Intelligence Quotient of Mental Defectives.— 
A study and reexamination of 441 feebleminded persons who had been 
inmates of an institution for periods varying from two to ten years 
made by Murogne (Meat. Ihjg., 1926, 10, '751) showed a marked con- 
stancy in their intelligence quotient. In 72 per cent of the cases no 
change was noted. In 24 per cent there was a loss and in 5 per cent a 
gain. Ninety-one per cent showed a variation of no more than 10 
points. The greatest frequency of variation was in children under 
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twelve years of age. Males show more variation than females and 
their change tended to be a loss. No explanation of the variations 
appeared in these studies. 


A Note on Type of Onset in Relation to Clinical Type in General 
Paresis.~BuNKER (Am. J.Psychiot, 1926, 6, 119) states that very little 
correlation exists between the type of onset and the clinical^ type of 
general paresis which develops with the exception of the manic 
cases. In a study of 74 cases of general paralysis, 5 / first showed abnor- 
malities in the emotional sphere in one of two forms either as irrita- 
bility or a seclusive apathetic reaction. All of the manic cases 
developed from those individuals having an “irritable” type of onset. 
Early loss of weight, increased tendency to sleep and in some cases for- 
getfulness were without significance as to the subsequent clinical type 
(dementing simple or “manic”). Of 11 patients with early speech 
defects, all but 1 fell in the category of simple dementing cases. 
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OSICAR KLOTZ, M.D., C.M., 
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AND 

W. L. HOLMAN, M.D., 

ASSOCIATE PROFESSOR OF BACTERIOLOGY, UNIVERSITY OF TORONTO, TORONTO, CANADA. 


The Basic Concepts of Immunity. —The Ehrlich theory as to the 
origin and nature of antibodies has had wide acceptance and, although 
frequently attacked as fantastic, the terminology of immunologists 
would indicate that this hypothesis is still largely held. Manwaring 
( J . Immunol., 192G, 12, 177) believes it would be wise if we ivoukl quietly 
lay aside for future reference the entire scheme of immunology based 
upon tbe_ specific receptor hypothesis, and considers it probable that 
the prominence given to this theory constitutes today our most serious 
handicap to immunologic progress. The mystery of the origin and 
nature of antibodies may be unraveled by directing attention to the 
normal and pathologic permeability of fixed tissues and wandering cells 
for immunologic antigens and to the interplay of antigens with extra- 
cellular and intercellular, hydrolyzing and synthesizing enzymes. 
Physiologic facts developed in his laboratory suggest that the funda- 
mental Ehrlich concepts are at least problematic. There is no direct 
experimental evidence either for or against the three major hypotheses 
of the Ehrlich theory, but the indirect experimental evidence is con- 
trary to certain deductions logically drawn from the theory The fixed 
tissues of an immune animal, freed from circulating antibodies, should 
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necessarily be hypersensitive, due to an increased number of sessile recep- 
tors. This was not found to be true by experimental test and similarly 
with a number of other deductions. The author thinks that a consistent 
theory of immunity may be based on the assumption that antibodies are 
slowly synthesized in the body by the action of synthesizing enzymes, 
and by them specifically adapted to injected antigens or to products of 
antigen hydrolysis. Such an assumption is more nearly in accord with 
the known facts of cellular biology, and it would, also stimulate the 
hope that in time therapeutic antibodies may be successfully synthe- 
sized in the chemical laboratory. 


Pulmonary Neoplasms.— Atkinson (Am. Rev. Tuberc., 1926, 14, 556) 
concludes that primary malignant tumor of the lung has increased 
decidedly in recent years, and this increase is out of all proportion to 
the general increase in cancer incidence. Heretofore, lung neoplasms 
have not offered a fertile field for treatment because only secondary 
tumor deposits have ordinarily been recognized, and when primary 
neoplasm has been diagnosed the growth has usually been so far 
advanced as to offer little chance for successful attack. Lung tumors 
are most frequently diagnosed as tuberculosis. Since pulmonary malig- 
nant tumor is now known to be definitely on the increase, special 
efforts' should be put forth to detect the condition at an early stage. 

Information on Streptococci. —Recognizing that there are many diver- 
gent views on the differentiation, transmutation and virulence altera- 
tion of streptococci, Wirth (Ccntmlbl. f. Baktcriol, 1926, 99, 266) 
undertook a careful study of some twenty tests on 171 strains of strep- 
tococci, including pneumococci. By these tests he divided his cultures 
into eight different types, and with the characters thus determined he 
studied the hemolysis on blood agar and the mouse virulence, both of 
which were found to be capable of alteration. He does not consider 
that there has been reported up to date a single example of unequivocal 
transmutation of one type of streptococcus into another type. The 
bactericidal test, using blood of healthy humans, was found to indicate 
the relative virulence of his strains for mice. He could not, however, 
confirm the work of Ruge, Philipp and others, who claimed that ^ the 
multiplication of a strain of streptococcus in the blood from a patient 
indicated an unfavorable prognosis. His work dealt with infections 
of the throat and ear, while the others had to do particularly with the 
genital tract. On the other hand, the local injury of tissue he believes 
to be the determining factor in the prognosis, since damaged tissue was 
found experimentally to increase the virulence of injected hemoly tip 
streptococci, and the mere presence in an infected site of streptococci, 
capable of growing in the blood of a healthy or diseased person, does 
not in itself indicate what the outcome may be. This is a valuable 
contribution to the study of streptococci. 

Experimental Production of General Peritonitis,— Steinberg (Am. 
A- Path., 1926, 2, 415) states that there are three general methods 
employed to produce experimental peritonitis; (1) Intraperitoneal 
mjeetion of microorganisms; (2) perforation of bowel; (3) ligation of 
appendix. White rats, guinea pigs and rabbits succumb rapidly to 
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intraperitoneal injection of fairly virulent bacteria, while cats and dogs 
do not. But when gum tragacanth is added to a culture of Bacillus 
coli and injected intraperitoneal ly into dogs, they succumb. Ligation 
of the appendix produces death in forty-eight hours in the majority of 
animals. The author and Eckcr seldom found any pathologic changes 
in the peritoneum of rabbits receiving Bacillus coli antiserum intraven- 
ously and then given Bacillus coli intraperitoneally. But Bacillus coli 
antiserum and an equal amount of twenty-four-hour Bacillus coli broth 
culture mixed, and injected intraperitoneally into rabbits, produced 
acute and healing peritonitis. The free peritoneal exudate contained 
fibrin and a great many polymorphonuclear leukocytes, but the fixed 
tissue reaction was predominantly mononuclear in type. Bcnians 
injected rabbits intravenously with small numbers of Bacillus coli to 
produce active immunization, and found that subsequent intrapleural 
injection of a lethal dose of Bacillus coli produced no ill effects. 


HYGIENE AND PUBLIC HEALTH 


UNDER TOE CHARGE OF 

MILTON J. ROSENAU, M.D., 

PROFESSOR OF PREVENTIVE MEDICINE AND HYGIENE, HARVARD MEDICAL SCHOOL, 

BOSTON, MASSACHUSETTS, 

AND 

GEORGE W. McCOY, M.D., 

DIRECTOR OF HYGIENIC LABORATORY, UNITED STATES PUBLIC HEALTH SEBVICE, 

WASHINGTON, D. C. 


Measles Prophylaxis.-— Townsend ( Boston Med. and Snrg. J., 1926, 
194, 869) used prophylactic measures in an epidemic of 63 cases of 
measles in a boarding school of 400 boys. A dosage of blood from an 
adult who had had measles twenty years previously appeared to have no 
effect in preventing or modifying tire disease. Blood from convalescents 
had little or no effect in preventing infections, but markedly influenced 
the course of the disease when given before the end of the first week 
of the incubation period. Tliirty-two cases inoculated with convales- 
cent blood at least eight days before development of the rash showed 
an average duration of the febrile period of 3.66 days, with a maximum 
temperature of 102.5°, whereas 21 boys who received no inoculation 
showed an average duration of the febrile period of 6.45 days and a 
maximum temperature of 103.5°. The average stay in the infirmary 
of the 32 inoculated boys was 9.7 days, whereas the average stay of 
the control group was 13.6 days. The mild character of the disease 
in many of the boys who were inoculated was very evident and among 
diem absolutely no complications occurred, while in the control group 
of 21 there was 1 case of bronchopneumonia, 1 of otitis media, 1 of 
frontal sinusitis and 1 of external otitis. The inoculations had no ill 
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effects whatever. Beneficial effects were obtained whether the blood 
was administered as late as six days after exposure or as early as twelve 
days before the probable date of infection. 


The Relation of Endemic Goiter to Certain Potential Foci of Infec- 
tion.— Oleson and Taylor (Pub. Health Repts., 1926, 41, 557) give the 
following summary and comments: (1) Examinations were made of 
the teeth and tonsils of 1341 white boys and 1576 white girls in eight 
schools in Cincinnati for the purpose of determining whether there was 
a relationship between potential foci of infection and thyroid enlarge- 
ment. (2) Records were kept of slight and marked thyroid enlarge- 
ments as well as of slight and marked decay of teeth ; in addition, there 
were recorded the number of apparently normal tonsils, the absence 
of tonsil through operation, hypertrophy and cryptic degeneration. 
(3) Slight thyroid enlargements prevailed to the extent of 37.2 per 
cent among the boys and 50.4 per cent among the girls; both moderate 
and marked enlargements were approximately seven times more preva- 
lent among the girls than among the boys. (4) In the group studied 
slight and marked dental decay is no more characteristically associated 
with thyroid enlargement than with normal thyroid status; further- 
more, the degree of thyroid enlargement appears not to be dependent 
upon the amount of dental decay, (5) Normal tonsils were found 
more frequently among both boys and girls with thyroid enlargement 
than among those with normal thyroids. (6) Approximately one-third 
of the children examined had had their tonsils removed by operation; 
a slightly greater percentage of thyroid-normal children had had their 
tonsils removed than those in whom the thyroid was enlarged at the 
time of the examination; while differences may be noted in the several 
age groups as regards absence of tonsils, removal often being associated 
with a higher percentage of thyroid-normal individuals, the evidence 
is suggestive rather than striking. (7) Enlargement of the tonsils 
was found more frequently among boys and girls without thyroid 
enlargement; while some of the evidence concerning hypertrophy of 
the tonsils in the several age groups is suggestive, the data are top 
uneven in trend to be convincing. (8) There was no consistent evi- 
dence of correlation between cryptic tonsils and thyroid status. (9) 
Marked thyroid enlargements among the girls are not associated with 
enlarged or cryptic tonsils as often as are slight thyroid enlargement. 
The size of the thyroid enlargement is probably independent of tonsillar 
or dental conditions. (10) Based upon the material gathered during 
the present investigation, it is believed that there is no definite relations 
between thyroid status and potential foci of infection presumably 
located in decayed teeth and enlarged or cryptic tonsils. Comment. 
The number of children included in the present survey was small and 
the observations were subject to manifest limitations. Before the 
relationship between thyroid enlargement and potential foci of infec- 
tion in the teeth and tonsils can be regarded as definitely determined 
it is desirable that additional studies be made in other sections of the 
country on a more comprehensive scale and possibly with different 
methods. Nevertheless it is felt that in so far as the present study 
is concerned, such a relationship is nonexistent. Despite these nega- 
tive findings, neglect of oral hygiene is not advocated. On the con- 
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trarv, renewed efforts to insure as nearly perfect denture as possible, 
through appropriate nutritional guides and practice, as well as com- 
petent dental prophylaxis and treatment are recommended and 
urged. Moreover, appropriate treatment for enlarged and diseased 
tonsils is likewise advised. 


PHYSIOLOGY 


PROCEEDINGS OF 

THE PHYSIOLOGICAL SOCIETY OF PHILADELPHIA 
SESSION OF MARCH 21, 1927 


The Production of Heterophile Antibody by Acid-fast Bacteria. — 
J. D. Aronson and C. F. Aronson (from the Henry Phipps Institute, 
University of Pennsylvania). The serum of rabbits injected with sus- 
pensions of the organs of guinea pig, horse, dog, cat, mouse or turtle 
will hemolyse sheep cells. On the other hand the serum of rabbits 
injected with the suspension of the organs of rabbit, sheep, goat, man, 
ox or rat lack this property. 

The antibody produced by the injection of the organs of the first 
group of animals has been termed heterophile antibody while the 
antigen has been termed heterophile antigen. 

The heterophile antigen is soluble in alcohol and is not affected by 
prolonged boiling. It gives a positive complement reaction with 
heterophile serum and produces a precipitate with the serum. The 
alcohol soluble fraction is the specific fraction of the antigen but when 
injected into animals does not produce heterophile antibody. The 
addition of protein to this fraction is essential for tire production of 
heterophile antibody. 

Heterophile antigen has been found in B. dysenteric? (Shiga), and in 
one of twelve strains of B. lepisepticuvi. 

In this study the occurrence of heterophile antigen in the various 
acid-fast bacilli was determined. Immune sera were prepared by 
repeatedly injecting rabbits, intravenously, with suspensions of the 
various acid-fast bacilli. The animals were bled to death ten days 
after the last injection and the sera collected and heated at 56° C. 
during thirty minutes. The amount of heterophile antibody present 
in the various sera was determined by adding to various amounts of 
the different sera two units of fresh guinea pig complement and 0.1 cc. 
of a 5 per cent suspension of sheep cells. Readings were taken after 
thirty minutes incubation and again after standing overnight in the 
ice box. 


ho heterophile antibody was present in the serum of the rabbits 
which had been injected with the human, bovine or avian type of 
hwcreulosis or until the following acid-fast mycobacteria : M. lepra 
(Clegg), M. lepra: (Duval), M. lepra (ICedroWski), M. buiyrioum, 
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M. “milk,” M. butler (Kom), M. buffer Rabinoim'fch, M. Rabinowiich, 
M. smegmaiis , M. mist, M. pur a tuberculosis, M. pscudoprrlsuchl, M. 
marimm, AL chclonei, M. mcirpman. On the other hand the serum 
of the rabbit immunized with a culture of M. phlei was found to hemo- 
lyze sheep cells in a dilution of 0.001 cc.'to 0.0005 cc. The heterophile 
nature of this antibody was further studied by means of the complement- 
fixation reaction and by absorption experiments. It was found that 
the serum gave a positive complement-fixation reaction with an alco- 
holic extract of guinea pig kidney but the reaction was negative when 
alcoholic extract of beef heart was used. The heterophile antibody 
present in the immune serum of M. phlei was absorbed by unheated 
and heated sheep cells but not by unheated or heated human cells. 

An experiment was carried out to determine whether heterophile 
antigen is produced by acid-fast bacilli when grown on Long’s synthetic 
medium. Cultures of M. phlei, M. lepra; (Clegg), M. milk and M. 
paratuberculosis inoculated on this medium and incubated during two 
weeks were filtered through filter paper and the filtrate treated according 
to the method of Hopkins and Pincus for crystallizing egg albumin. 
The resulting precipitate was dialyzed and rabbits were injected 
repeatedly with the nondialyzable residue. In the serum of the 
rabbits injected with the nondialyzable residue of M. phlei, M. milk 
and M. lepra (Clegg) no heterophile antibody was found while the 
serum of the rabbit injected with the nondialyzable residue of M. 
paratuberculosis in a dilution of 0.001 cc. to 0.0005 cc. hemolyzed sheep 
cells. This serum gave a positive complement-fixation reaction with 
an alcoholic extract of guinea pig kidney but the reaction was negative 
when an alcoholic extract of beef heart was used as the antigen. The 
heterophile antibody present in this serum -was absorbed by unheated 
and by heated sheep cells but not by human cells. 

Lactic Acid in the Blood after Experimental Hemorrhage, and after 
Injection of Sodium Lactate in Dogs.— -Cecilia Riegel (from the 
Department of Physiological Chemistry, School of Medicine, Univer- 
sity of Pennsylvania), After severe hemorrhage there is a decrease in 
pH and in the alkaline reserve of the blood. These changes have been 
attributed by some to an increased production of lactic acid by the body, 
and by others to diffusion of alkali from blood to tissues. The experi- 
ments here reported support the first possibility. 

Increased formation of lactic acid may occur when the oxygen supply 
to the tissues is inadequate. The transport of oxygen may be dimin- 
ished after hemorrhage on account of constriction of peripheral blood- 
vessels, and the decrease in hemoglobin due to removal of a portion 
of the blood. We might expect, therefore, an increase in production 
of lactic acid after hemorrhage, resulting in an increased concentration 
of lactic acid in the blood. In order to study this possibility experi- 
ments were made in wdiich normal dogs were bled SO to 40 per cent of 
the blood volume. After hemorrhage samples of blood for analysis 
were taken at various intervals. In every case there was an increase 
in the concentration of lactic acid in the blood, the amount depending 
upon the extent of hemorrhage. When the hemorrhage was not extreme 
the highest lactic acid concentration was found at the end of the 
bleeding, followed by a gradual return to normal. When the hemor- 
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rliage was severe the lactic acid continued to increase for one to one and 
a half hours, and then began to return to normal. The decrease was 
always gradual. It depends upon restoration of an adequate oxygen 
supply, which prevents further formation of lactic acid, and upon the 
rate at which the chemical reactions involved in the removal of lactic 
ticid proceed. 

The disappearance of lactic acid from the blood after hemorrhage 
and after exercise suggested a study of its rate of removal when intro- 
duced into the body from an outside source. Amounts of lactic, acid, 
as sodium lactate, varying from 0.85 gm. to 2.1 gm. were injected intra- 
venously into dogs. The rate of disappearance from the blood, and 
the changes in inorganic phosphates were studied. Within five to 
ten minutes after the injection as much as two-thirds of the lactic acid 
had disappeared from the blood. The concentr«ition was 60 to SO mg. 
per 100 cc. as contrasted with a possible 100 to 300 mg. had all the 
injected lactic acid remained in the blood and been evenly distributed. 
Thirty minutes after the injection the rate of removal of lactic acid 
became much slower. Normal values were obtained only after one to 
two hours. The first rapid decrease is undoubtedly due for the most 
part to a diffusion of lactic acid from the blood into other body fluids. 
The inorganic phosphates of the blood decreased after the injection, 
the decrease being greater the larger the amount of sodium lactate 
injected. The coincident disappearance of phosphates and lactic acid 
suggests the formation of the hexose phosphate, lactacidogen. Urine 
analyses indicate only negligible quantities of the injected lactic acid 
are excreted. 

The experiments on the whole indicate that lactic acid injected into 
the blood disappears rapidly, being synthetised to lactacidogen and 
glycogen just as is the lactic acid produced as the result of body 
metabolism. 


Studies in Serum Electrolytes, n. The Electrolyte Composition 
and the pH of Serum of a Poikilothermous Animal at Different Tem- 
peratures.— J. H. Austin, F. W. Sundekman and J. G. Camack (from 
the John Herr Musser Department of Research Medicine, University 
of Pennsylvania) . It has been established in mammals that at constant 
body temperature there is a tendency for the reaction of the blood to 
be maintained constant. This implies constant hydrogen -ion concen- 
tration, constant hydroxyl-ion concentration and constant amount of 
base bound per gram of any give protein. When the temperature of 
an aqueous solution such as blood is changed it is impossible for both 
hydrogen-ion and hydroxyl-ion concentrations to remain constant. It 
seemed important to determine under conditions of changing body 
temperature what would be the adjustment of the hydrogen-ion and 
hydroxyl-ion concentrations of the blood, whether one would be kept 
constant and if so which one, or whether there exists some other more 
fundamental biological relation winch determines the resulting reaction 
of the blood. 

In this study it was thought desirable to investigate an animal in 
which marked changes of body temperature can be induced physio- 
logically. Accordingly an animal was sought among the reptilia. 
With the assistance of Dr. Herbert Pox and of Mr. C. Emerson Brown 
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Director of the Gardens of the Philadelphia Zoological Society the 
alligator was selected as suitable for the purpose and live of these 
animals and the facilities of Dr. Fox’s laboratory were placed at the 
disposal of the John Herr Musser Department of Research Medicine. 
These^animals were kept for periods of three or more days in water at 
from 7° to 10° C. At the end of these periods the animals had cloacal 
temperatures of from 8.5° to 9.8° C. The same animals were kept 
for other periods of three or more days in water at from 35° to 39° C. 
At the end of these periods they had cloacal temperatures from 34 G° to 
36.0° C. 

The serum of these animals showed at the liigher temperature, as 
compared with the lower, marked increase in concentration of glucose 
and lactic acid, slight increase of protein, phosphate and chloride, and 
a higher CO 2 tension; no change or perhaps a slight diminution in total 
base, but marked diminution in bicarbonate. 

The answer to the question under investigation, it is believed, was 
found in the fact that the reaction of the serum at both temperatures 
was such as to maintain constant the base bound by protein. This 
involves considerable change in Kydrogen-ion concentration (piL 0 = 
7.72; pH35 0 = 7.27); a less marked change in hydroxyl-ion concentra- 
tion (poHg 0 = 6.73; pOH 35 0 = 6.43). That the change in reaction 
with temperature should be that necessary to keept constant the base 
bound by protein is probably necessary in order to keep undisturbed 
the osmotic relation between tissue cells and serum. 

On the Postnatal Growth in the Area of the Optic Nerve in Albino 
and in Gray Norway Rats. — H. H. Donaldson (from the Wistar Insti- 
tute of the University of Pennsylvania). 
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CERTIFIED 


“Glucose solution given intravenously is the best remedy for 
postoperative shock, dehydration, toxic absorption and even a 
generalized septic infection.” (Jr. of the Med. Soc. o/N.J., Feb., 1927.) 

Loeser's Intravenous Solution 

OF 

Glucose 

A standardized, sterile, stable 50 % solution of glucose 
of neutral reaction, in 20 c. c. and 50 c. c. hermetically 
sealed ampoules. Free from preservatives. 


LOESER LABORATORY 

[NEW YORK INTRAVENOUS LABORATORY] 

New Location: 22 WEST 26th STREET NEW YORK. N. Y. 


Calcium in 
Acid Form 


SMITH, KLINE 
& FRENCH CO. 

105-115 N. 5th Street 
Philadelphia, Pa. 

Established 1841 

Manufacturers of 
Eskay's Food 
Eskay’e Suxiphen 


Recent investigations (Bergeim, Jour. 
A. M. A., 1926, 1395) have demon- 
strated that an increased acidity of the 
gastro-intestinal contents markedly in- 
creases the solubility of calcium phos- 
phate and facilitates its absorption. 



contains calcium glycerophosphate as 
an acid salt, so that, by its^ use, the 
prompt absorption of calcium is greatly 
facilitated, especially in conditions of 
acid-deficiency. 
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When Ordinary 

Laxatives Fail -- 

and the practitioner is seeking some new means 
of relief for the patient who complains that he 
has “worn out all kinds of physic”, a trial of 
* Agarol will afford a new experience in the treat- 
ment of constipation. 

From the very first dose it will be evident that it 
is different from ordinary cathartics or evacuants, 
both in the manner of its action and in the per- 
sistence of its effects. Given as needed for a 
reasonable period, it exercises the sluggish colon 
and gradually trains it to the point where it will 
continue to act regularly and satisfactorily, with- 
out further aid. 

When the constipated patient stops using Agarol, 
he does so because he no longer needs it. 


AGAROL, the original 
Mineral Oil — Agar- Agar 
Emulsion, has these special 
advantages: 

Perfect emulsification; 
stability; pleasant taste 
without artificial flavoring. 



Freedom from sugar, al- 
kalies and alcohiol; no 
contraindications; no oil 
leakage. 

Flo griping or pain; no 
nausea or gastric distur- 
bances; not habit forming. 



A LIBERAL SUPPLY FOR TESTING FREE TO PHYSICIANS 


WILLIAM R. WARNER & CO., INC. 

Manufacturing Pharmaceutists since 1856 
113-123 WEST 18th STREET 


NEW YORK CITY 


<uin Invitation to Physicians 

Physicians in good standing are cordially invited to visit the Battle Creek Sanitarium and 
Hospital at any time for observation and study, or for rest and treatment. 

Special clinics for visiting physicians are conducted in connection with the Hospital, Dis- 
pensary and various laboratories. 

Physicians in good standing are always welcome as guests, and accommodations for those 
who desire to make a prolonged stay are furnished at a moderate rate. No charge is made 
to physicians for regular medical examination or treatment. Special rates for treatment and 
medical attention are also granted dependent members of the physician’s family. 

An illustrated booklet telling of the Origin, Purposes and Methods of the institution, a copy 
of the current “MEDICAL BULLETIN." and announcements of clinics, will be sent free upon 
request. 

THE Battle Creek SANITARIUM Room 221 Battle Creek, Michigan 

'’WhenSieepIs Prevented SSf 3?dm 

LUMALGIN 

TRADE MARK REGISTERED 

o Analgesic Sedative — ■ Hypnotic 

Not merely relieves pain, but reduces tbe high nervous tension which 
interferes with restful slumber. Besides being efficient and safe, 
Lumalgin is economical and therefore within the reach of every patient. 

Supplied in tablets, tubes of 10 and bottles of 25 

SAMPLE AND LITERATURE ON REQUEST 

WINTHROP CHEMICAL CO., Inc., 117 Hudson St., Net? York, N. Y. 




Why an Emulsion 


A SIMPLE demonstration shows 
the Physician at once why 
Petrolagar is preferable as an in- 
testinal lubricant. 

Mix equal parts of Petrolagar and 
water in a tube or glass. 

In another tube or glass, try to 
mix equal parts of plain 
mineral oil and water! 

Deshell Laboratories, Inc. 

53(5 Lake Shore Drive 
CHICAGO 
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EASE AND COMFORT OF PATIENT 

UNDER TREATMENT WITH 

Baprokql] 

(Hexylresorcinol, S & D.) 

IS QUICKLY ESTABLISHED 

IN INFECTIONS OF THE URINARY TRACT 

APPROXIMATELY FORTY-FIVE TIMES THE 
GERMICIDAL POWER OF PHENOL AND 
NON-TOXIC IN THERAPEUTIC DOSES — 

RENDERS THE URINE BACTERICIDAL- 
KILLS THE INVADING ORGANISMS — 

HENCE ITS VALUE IN 

PYELITIS CYSTITIS URETHRITIS 

CAPROKOL Is a crystalline chemical substance not even remotely related to any other urinary antiseptic now in use 


NOTE: — The efficacy of CAPKOKOL depends to some extent upon its property of reducing the surface tension of the 
< urine- Diuretio drags including Sodium Bicarbonate and large quantities of fluids increase the surface tension of the urine 
and should not be employed during treatment with CAPROKOL (Hexylresoreinol, 8 & D.). 


SHARP & DOHM =4 

BALTIMORE 


New York Chicago New Orleans St. Louis Atlanta Philadelphia Kansas City San Francisco Boston 
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In Pregnancy 
and Lactation 

There is a constant drain of mineral salts, 
tending to mineral starvation and “acidosis”. 

(Fischer, Losee, Van Slyke, etc,}. 

Combat acidosis in pregnancy with Kalak 
Water. Prescribe in sufficient amounts to 
keep the urine always neutral. 

KALAK WATER CO., 6 Church St., New York City 
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TRACINGS BEING TAKEN WITH THE CAMBRIDGE PORTABLE 

THE “CAMBRIDGE PORTABLE 1 " ELECTROCARDIOGRAPH now offers the 
Medical Profession combined advantages heretofore not available in an Electrocardiograph, 
and widely extends the field of usefulness of this important diagnostic instrument. The 
important characteristics are: — 


Portable — with ruggedness necessary to 
withstand rough handling in transportation. 

Sensitivity is inherent with the instrument 
which is accordingly free from extraneous 
disturbances. 

Records are time marked accurately from 
a tuning fork and are true in proportionality. 


Simple in construction and operation. _ 
Electric Motor Driven Camera provides 
records upon film or paper 45 mm. in 
width. 

Self-contained and compact, using small 
low voltage storage battery as sole source 
of electric supply. 


Fourteen years of experience in the manufacture of Electrocardiographs and close 
cooperation with 500 users of our “Hindle” models during this time, has enabled us to 
embody the soundness in design and precision in construction necessary to fulfil the exacting 
requirements of Electrocardiography. May we send you details? 



MacKenzie- 

Lcwis 

Polygraphs 

Microtomes 

Kymographs 


CAMBRIDGE 

INSTRUMENT CP/vc 

"PIONEER MANUFACTURERS OF THE ELECTROCARDIOGRAPHS" 
3512 Grand Central Terminal, New York City 


Alveolar Air 
Indicators 

Sphygmographs 

Recording 

Clinical 

Thermometers 
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“TTte purest lactose 
obtainable was used 

( C12H.22On.H2O , Pfanstieht)” 

'T'HIS quotation strikingly indicates the absolute 
■*• dependence placed in our products by the 
medical profession. It is taken from Dr. Howard 
D. Haskins’ article ( American Journal of the Medi- 
cal Sciences, August, 1926) which presents the full 
technic, calculation, reagents, etc., required for the 
author’s modification of the Shaffer -Hartman 
method of lactose estimation in milk and urine. 

Dr, Haskins presents in the article a new and com- 
plete table which gives a direct reading of the per- 
centage of sugar corresponding to the cubic centi- 
meter of the special sodium thiosulphate solution 
used for titration. He shows that lactose of milk or 
urine can be estimated easily and accurately with 
the same reagents and technic as for the estima- 
tion of glucose in blood and urine. 

SPECIAL CHEMICALS COMPANY 

Waukegan, Illinois 


KNOWN BY PHYSICIANS 
USED THE WORLD OVER 
LIKED BY THOSE WHO USE IT 
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CELESTINS 

VICHY 

THE NATURAL ALKALINE MINERAL WATER 
FROM THE WORLD FAMOUS SPRING 
THE PROPERTY OF THE FRENCH REPUBLIC 
BOTTLED UNDER SUPERVISION OF THE STATE 
USED IN MANY INSTITUTIONS AND HOSPITALS 


SOLD BY DRUGGISTS 

AVAILABLE AT HOTELS, CLUBS AND RESTAURANTS 
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Disintegration in 15 Seconds 



Pyramidon 



Repeated tests have shown that The Dependable 
Original PATiAMIDON tablet disintegrates in 

15 seconds. Such rapid disintegration explains, in 
part, the prompt efficacy of Pyramidon. 

Indications: Headache, neuralgia, dysmenorrhea, 
myalgia, and the pains and aches of colds, etc. 

For prompt analgesic results specify The Depend- 
able Original PYRAMIDON. 

' 
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McKesson 

METABOLOR 

Recording 
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In Sickness — or in Health 

Horlick’s 
Malted Milk 


, ionj-JCK’s 


Makes metabolism tests as easy 
and as accurate as a blood count 

Ask for Details 

TOLEDO TECHNICAL APPLIANCE CO. 
Toledo, Ohio 


* Delicious — 
l flourishing-— 
Easily ^Digested 

For more than a 
third of a century, 
Horlick’s Malted Milk 
has been the standard 
of purity and food 
value among 
physicians, 
nurses arid 
dietitians. 

Write for free, samples 
and literature. 

Avoid Imitations g Prescribe the Original 

Horlick’s Malted Milk Corporation 

RACINE, WISCONSIN 





Spring, and Summer : j 
Down by the Sea 

Days of rest and 
recreation. 


; % 






ATLANTIC CITY 


Wonderful Beach 
for Sea Bathing. 


Golf 

Tennis • 
Yachting 
Fishing 
Aviation 
Theatres 
Amusements 


Famous Boardwalk 
( The Nation's Promenade) 


Dual-Trio '* Radio Concert 
every Tuesday evening 
Tunc in on WPG at 9 


“For recuperating rest or engaging recreation by 
the sea there is no place quite so satisfying. 




The discriminating favor, which Ckalfonte-Haddon 
Hall have so long enjoyed, is due to their wonderful 
location-in the very center of things, right on the 
Beach and the Boardwalk their personal attention 
and most modern material comforts, _ and tnei 
sincere atmosphere of friendly hospitality. 


- 'aw js 1 




American plan only; always open , Illustrated folder 
and rales on request 




LEEDS AND LIPPINCOTT COMPANY 
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The Analysis which Physicians Demand 

before they can prescribe, is printed on each box of 



Dietetic 


FLOUR 


The analysis and composition of LISTERS prepared casein DIETETIC FLOUR never vary— 
always the same proportions of carefully blended alimentary caseins, combined with the proper 
leavening agents. 

STRICTLY STARCH-FREE FOODS, which are adaptable to either a carbohydrate-free 
or a carbohydrate-restricted diet are easily made in the hospital or home by following simple 
recipes which are furnished. 

AVERAGE ANALYSIS OF LISTERS FLOUR . 

PER CENT PER CENT 

Moisture 10.9 Protein ...... 69.9 

Ash 5.3 Starch 0.0 

Fat 0.7 Sugar 0.0 

Leavening, Fibre, Etc 13.0 


Large carton FLOUR (30 boxes), $4.86 Small carton FLOUR ( 16-boxes ), 82.75 


We will send you the names of the nearest LISTER DEPOTS or you may order direct. 

LISTER BROS., INC., 405 Lexington Ave., New York, N. Y. 



So Pleasing 

So Efficients 


LAVORIS CHEMICAL COMPANY 

MINNEAPOLIS. MINN. TORONTO ONT. 



Practical Helps for the Physician 


Pernicious Anemia 

By FRANK A. EVANS, M.D., Pittsburgh, Pa. 

A dear clinical picture presenting the most modern knowledge of this baffling disease. 
A book written essentially for the practicing physician. 

Cloth bound Price, $2.50 Bibliography . 

Insulin: Its Use in the Treatment of Diabetes 

By W. R. CAMPBELL and J, J. R, MCLEOD, University of Toronto 

A concise, authentic monograph on insulin by men associated with its development. Chapters 
on diagnosis, diet, general rules for diabetics and a chapter on food recipes. Indispensable for 
the physician. 

Illustrated Price^$4.00 Index Bibliography 

Light and Health 

By M. LUCKEESH and A. J. PACINI 

A complete picture of the effects of light, natural and artificial, on human health and person- 
ality. Founded on well established data and written in simple, understandable terms. 
Illustrated Price, $5.00 Indexed 


Immunity in Natural Infectious Diseases 

By F. d’HERELLE, Formerly of the Pasteur Institute, Paris 

The author, who startled medical science by his announcement of discovery of the bacterio- 
phage, bases his studies upon natural infections rather than upon infections produced artificially 
by inoculation. A book likely to give the reader a new concept of immunity. 

• Cloth bound Price, $5.00 6x9 


Immunity in Syphilis 

By ALAN M. CHESNEY, M.D., Johns Hopkins Hospital 

A new and convenient compilation of existing data on immunity in syphilis. Arranged with 
the needs of the general physician in mind. 

Cloth hound Price, $2.50 Index 


Serum Diagnosis of Syphilis by Precipitation 

By R. L. KAHN, Immunologist, Michigan Board of Health 

• Complete information regarding the new Kahn test for syphilis which is rapidly growing in 
favor. Detailed procedure and data which enables the physician to make the test and interpret 
results himself. The one complete work on this subject. 

Illustrated Price, $3.00 237 pages Bibbography 


Outlines of Common Skin Diseases 

By T. CASPAR GILCHRIST, M.D. 

Clinical Professor of Dermatology, Johns Hopkins Medical School 

A little manual on the commoner forms of skin diseases met with in general practice. Arranged 
for ready reference with descriptions of diseases, classifications and hints on treatmcn . 

Cloth bound Pocket Size Price, $1.50 Illustrated 

Send for Descriptive Indexed Catalog 


THE WILLIAMS AND WILKINS COMPANY 

Publishers of Scientific Books and Periodicals 
BALTIMORE, U. S. A. 
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A NEW CLASSIC * 


PUBLISHED BY 
HOEBER 


GOITER 

AND OTHER DISEASES OF 
THE THYROID GLAND 

By ARNOLD S. JACKSON, M.D. 

MADISON, WISCONSIN 

QUARTO, CLOTH, 415 PAGES, 175 ILLUSTRATIONS $10.00 net 

According to the Canadian Journal of Medicine and Surgery: “This volume containsone of the most com-- 
piece expositions of the many aspects of goiter that can be found in the* literature . 9 ‘The Wisconsin Medical 
Journal says:. “This book is a splendid concise presentation of the subject. Illustrations are plentiful and ’to 
the point.” Northwest SMcdic ine admits that “No book has yet come to our notice that so dearly, so simply 
and so completely describes and discriminates so precisely between the various types of goiter. ’ 

So confident are the publishers that all who see the book will concur in the above statements that they will 
be glad to send it on approval for five days to anyone filling in the blank below. 

Hew Monographs 

SURGERY OF NEOPLASTIC DISEASES BY ELECTROTHERMIC METHODS 

By GEORGE A. WYETH, m.d.. New York. With Foreword by Howard A. Kelit. m.d., Baltimore. 

8vo, Cloth, 314 Pages, 137 Illustrations $ 7 - 5 ° nct 

LOCAL ANESTHESIA IN OTOLARYNGOLOGY AND RHINOLOGY 

By JAMES JOSEPH KING, m.d., Assistant Surgeon in Otology, New York Eye and Ear Infirmary. With Supplement on 
THE TOXIC EFFECTS OF LOCAL ANESTHETICS, containing the complete Reports of the various Committees of (he 
American Medical Association. Edited by Emil Mater, m.d., with Preface by Robert A. Hatcher, m.d. 

8vo, Cloth, 2x7 Pages, 21 Illustrations, and a Folded Table in pocket of binding . . . $5.00 net 

SCOLIOSIS. ROTARY LATERAL CURVATURE OF THE SPINE 

By SAMUEL KLEINBERG, m.d., Assistant Surgeon, N. Y. Hospital for Ruptured and Crippled. 

8 vo, Cloth, 327 Pages, 140 Illustrations $6.00 net 

PNEUMOCONIOSIS [SILICOSIS]. A Roentgenological Study with Notes on Pathology. 

By HENRY K.PANCOAST. m.d.. Prof, of Roentgenology, and EUGENE P. PENDERGRASS, M.D. .Associate in Roentgen- 
ology, University of Pennsylvania. 8vo, Cloth, 202 Pages, with 23 Illustrations. , £4.00 net 

PAUL B - HOEBER > EH. * PUBLISHERS - 7 6 FIFTH AVE »N'Y» 

Publishers of The American Journal o/Roentgenolo© 6? RadiumTherflpy, The American JoumatofSurgery.AnnahofMedicaWistory, ere. 

ORDER BLANK 

PAUL B. HOEBER, Inc., Publishers 
76 Fifth Avenue, New York City 

Please send me on approval for 5 days Jackson's GOITER . „ 

510.00 net 


Our complete catalogue will be sent to you upon 1 
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S'o near the Ocean its called- 

TTbelBreaksrs 

S- 

fo modem in equipment and 
well conducted it is known as 
one of the World's finest Hotels 
$ o 

plan a Scgoum by the Sea and visit 


Ureakers 

ATLANTIC CITY 
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Fundamentals of 
Dermatology 

By ALFRED SCHALEK, M.D. 

Professor of Dermatology and Syphilology, University of 
Nebraska; Formerly Assistant Professor of Dermatology, 
Rush Medical College; Chief of the Dermatological 
Service, Nebraska University Hospital; Derma- 
tologist to the Methodist Episcopal, etc. 

12mo , 239 pages with 54 engravings 
Cloth, $3.00, net 

T HIS little volume was written in compliance 
with repeated requests from students and 
general practitioners. It has been some years 
since a comprehensive yet compact book on 
dermatology has been published. The plan of 
the present work is very similar to that of 
Jackson’s famous Handbook on Diseases of the 
Skin, and hence will have a wide appeal to 
teachers and practitioners. 


LEA & FEBIGER 


600 S. Washington Square Philadelphia 


Manual of Gynecology Sf 

A CHAPTER on “Glands of Internal Secretion in Gynecology” is a new feature. All 
recent additions to the literature are included in this edition. There is much that is 
new on Menstruation, Involution, Pelvic Inflammation, Ectopic Pregnancy, Sterility, etc. 

Special emphasis has, been placed upon the pathology and diagnosis and the salient points 
in pathology, symptomatology and diagnosis have been italicized. Thus the reader ma} 
instantly grasp the basic facts. Theoretical discussions are omitted. Many of the illustra- 
tions have been redrawn and many new ones added. Hemorrhage charts constitute also 
a very valuable feature, particularly in differential diagnosis. 

The practical directness of this concise volume admirably meets the demands of the ptac 

titioner. In ever}' chapter the various conditions are discussed most thoroughly— -Causative 

Factors, Symptoms, Physical Signs, Prognosis, Pathology, Diagnosis and Differential D* a S~ 
nosis. Treatment and Aftercare. Dr. Polak gives you the medical treatment where in i 
cated, including prescriptions, drugs and serums, Hygienic Measures, Electrotherapy, Ra mm 
and Roentgen Therapy, the Cautery Knife, ere. Finally, where Surgery is indicate , ie 
shows clearly both in text and illustrations the exact technic of each operative step. 

By JOHN OSBORN POLAK, M.Sc., M.D., F.A.C.S., Professor of Obstetrics and Gynecology, 
Long Island College Hospital; Professor of Obstetrics in the Dartmouth Medical school, 
Obstetrician and Gynecologist to the Long Island College and Israel-Zion Hospitals; Lonsu 
mg Gynecologist to the Bushwick, Jewish, Coney Island and Deaconess’ Hospitals, brook!} n. 

Octavo, 403 pages with 14 5 engravings and 12 colored plates. Cloth, $5-00, net. 

S. Washington Square Lea & Febiger 
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Diseases of the 

DIGESTIVE ORGANS 


CHARLES D. AARON, M.D., F.A.C.P. 

Professor of Gastro-enterology, Detroit College of .Medicine and Surgery, and in the . 
Post-graduate School; Consulting Gastro-enterologist, Harper Hospital 

New {4th) Edition. Octavo, 927 pages, with 174 engravings, 70 Roentgenograms 
and 13 colored plates. Cloth, $11.00, net 


TUST off press, this new edition is the latest and most up-to-date 
J Gastro-enterology obtainable. All that is known of the diges- 
tive organs is incorporated. Diagnosis and treatment are stressed 
throughout. 

It is the only work that considers the entire digestive tract. 
Beginning with the mouth it takes up in succession the* pharynx, 
esophagus, stomach, liver, gall-bladder, bile ducts, pancreas, small 
intestine, vermiform appendix, cecum, colon, sigmoid flexure, rec- 
tum and anus. Every disease of each of these organs is dealt with. 
Every means of diagnosis and of treatment available to the 
physician today, is included. 

All the many new methods of investigation, physical and chem- 
ical, microscopical and clinical are given and throughout the 
laboratory and clinical findings are closely correlated. Dietetics, 
the various test-diets; the use of the duodenal and stomach tubes; 
roentgenography, including cholecystography; hydrotherapy, the 
esophagoscope, etc., all these are thoroughly dealt with. 

Much new material has been added and, all in all, it is a book 
that will give thorough satisfaction. Indeed, the various chapters 
are the equivalent of monographs upon the subjects of which 
they treat. 


Washington Square 


Lea & Febiger 


Philadelphia 
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CLtutliea u Jl'onnitation 

TUBERCULOSIS 

Bacteriology, Pathology and Laboratory Diagnosis 

With Sections on Immunology , Epidemiology, Prophylaxis and 

Experimental Therapy 


By EDWARD R. BALDWIN, M.D. 

Director of the Trudeau Foundation 

S. A. PETROFF, PH.D. and LEROY U. GARDNER, M.D. . 

Bacteriologist and Director of Trudeau Sana- Pathologist and Director of Saranac Laboratory 
torium Research and Clinical Laboratory for the Study of Tuberculosis 

Octavo , 3Jf2 pages, with 82 engravings and 4 colored- plates. Cloth, $4-50, net 

T HIS volume describes the results of the authors’ own study and experience. Most of the 
technical methods described have been fully tried both in the Saranac and the Trudeau 
Sanatorium Laboratories, which are jointly operated by the Trudeau Foundation as teaching 
and research institutions in. addition to their functions as clinical laboratories. New methods, 
many original with the authors, are given in detail. ' , 

The growth of sanatoria for the care of tuberculosis and the extensive laboratory work 
demanded by the refinements of diagnosis and experimental work seem to call for a special 
manual to serve the particular needs of laboratory investigators and technicians in such insti- 
tutions and of teachers and students of the disease. This avoids the necessity of searching 
numerous manuals of bacteriology for the selection of the most approved methods for tech- 
nicians. Everything is given here between one set of covers. 

Chapters on experimental pathology, predisposition, infection, immunology, epidemiology, 
prophylaxis and experimental therapy have been included because of the need felt for a students 
text-book. A special chapter is devoted to tuberculin, with a list of the different forms of this 
agent. The illustrations are almost entirely original. 


INTESTINAL TUBERCULOSIS 

Its Importance, Diagnosis and Treatment 

By LAWRASON BROWN, M.D., and HOMER 
L. SAMPSON 

The Trudeau Sanatorium, Saranac Lake. 
New York 


In Preparation 

DIAGNOSIS OF PULMONARY 
TUBERCULOSIS 

By LAWRASON BROWN, M.D. FRED H. 
HEISE, M.D., S. A. PETROFF, PH.D.. 
and HOMER L. SAMPSON 


\ Octavo, SO/, pages, with 112- engravings 
Cloth, S/,.00, net 

This volume is well-nigh a necessity to every 
Tuberculosis worker and every Roengenologisl. 
To every practitioner it will bring new light, 
and help, on a condition of vital importance. 
A new method is described, in fact a revolu- 
tionary change in the diagnosis of intestinal 
Y CU ’ OSI ' s ‘. Unquestionably, this is one of 
tne best clinical contributions that so far has 
come from this world-famous tuberculosis 
center. 


rREATMENT and PROGNOSIS of 
PULMONARY TUBERCULOSIS 

y LAWRASON BROWN, M.D. FRED H. 
HEISE, M.D. S. A. PETROFF, Pu.D. 
and HOMER L. SAMPSON 

ARTIFICIAL PNEUMOTHORAX 
By Physicians of Saranac Lake 

Edited by E. N. PACKARD, M.D. 

S. F. BLANCHET, M.D. and 

t xr ZTAxrTTC TiA FI. 


S. Washington Square LEA & FEBIGER Philadelphia, Pa. 
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zA Text-bool{ o f 

UROLOGY 

Bv OSWALD SWINNEY LOWSLEY, M.D., F.A.C.S. 

Director of the Department of Urology (James Buchanan Brady Foundation) of the 
New York Hospital-, Consulting Urologist to the Hospital for the Ruptured and 
Crippled, the New York Skin and Cancer Hospital, Peek-skill Hospital, 

Monmouth Memorial Hospital and King’s Hospital, etc,, and, 

THOMAS JOSEPH KIRW1N, Ph.C., M.D. 

Chief of Clinic of the Department of Urology (James Buchanan Brady Foundation) 

. of the New York Hospital; Adjunct Visiting Urologist, New York Hospital; 

' Assistant in Urology, Cornell University Medical College; Assistant 
in Anatomy, Columbia University Medical College 

Octavo, 699 pages with 233 engravings and 13 plates 
Cloth, $10.00, net 

W RITTEN particularly for the practitioner and for the student, this work 
makes clear the correct handling of every urological case that may present 
itself. The book is based upon sound experience, eighteen years of laboratory 
research and clinical practice. Furthermore, the authors have had unusual 
opportunities for observing the methods of the masters both in this and in many 
foreign countries. The vast literature of recent years has been thoroughly 
reviewed, and this great mass of widely derived information has been coordinated 
and successfully reduced to a practical, one-volume text, free from non-essentials. 

The arrangement of the book serves ideally the needs of the practicing 
physician. The historical background is covered in the introductory chapter 
and is followed by a section on Diagnostic Procedures, including a chapter on 
Cystoscopy and Roentgenological Diagnosis. It is pointed out that urological 
diagnosis now rests almost entirely upon the findings of the microscope, the 
cystoscope and the roentgen-ray. 

I Beginning with Chapter III, the parts and organs are considered in their 
anatomical sequence from without inward. The anatomy, embryology, mor- 
phology and anomalies of each are followed by a clear presentation of the 
injuries and diseases, with the most approved methods of diagnosis and treat- 
ment. Medical treatment is thoroughly considered, including the employment 
of irrigation, prostatic massage, dilatation by bougies and sounds and, where 
indicated, the employment of such agents as the roentgen-ray, radium, radium 
emanation seeds, the ultra-violet ray, the infra-red light, electrotherapy, quartz- 
light therapy, diathermy, figuration. At the end of each chapter is 3 a section 
on surgery, including all methods from conservative to radical, which have met 
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' ' Clinical Photography ’ ’ 

An elementary textbook on this rapidly 
growing application of photography is 
just off the press. Within the compass 
of its 60 pages practically every funda- 
mental of. clinical picture recording is 
treated. It is simply written, profusely 
illustrated and should be in the hands 
of every clinician, department head and 
hospital superintendent. A copy will be 
sent you on request. Write us now. 

No hospital is completely equipped 
which lacks adequate photographic 
equipment. Ask your Eastman Dem- 
onstrator why. 


Eastman Kodak Company 

Medical Division „ ^ 

■ Rochester, : N. Y. 
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c Mode For the Profession 

37 ?# ARMORED 

B-D MANOMETER 

Certified 

The new. Armored B-D Manometer is practically indestructible. 

The only certified mercurial sphygmomanometer. 

The only mercurial sphygmomanometer that may be carried conveniently in the pocket. 

Equipped with an individually cali- t£g| 
t/rated and certified manometer tube ppi v 

which can be instantly replaced by y - ,y~- - 

another in the improbable event y \ . • ■ 'X, 

of damage. p 

The Standardized H "TO ‘ X. 

Reservoir is origi- \ £ •/ ^ 

nal with the B-D .. R £, 'V'~, ! 

- . U 5 : C I vie tray it ■ • . 

Manometer. y - D F remvtd f’fvirijtHtuttirn 

e f ' Kilbmt tfilhn); rmury. 

Price, $22.00 i | : 


sa 

i •_ 


i~''v *'*0' • 


Carritd complete in 
feather Packet Case. 


1 m 







Please send me Pamphlet on the Technique of Blood Pressure Readings Mth the 

Armored B-D Manometer 


Becton, Dickinson & Co. 

RUTHERFORD. N. J. 

of Genuine JLuer Syringes , Yale Quality Needles, B-D Thermometers, 
™ce Bandages, Asepto Syringes ; Sphygmomanometers and Spinal Manometers 


Jock. Met. 


Ci. 
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PILLING MADE 


BLOOD PRESSURE INSTRUMENTS 
PILLING No. 3 PULING POCKET MODEL 



A U-TUBE 

CANNOT 

LEAK 


Easy to read 

In this portable mercury 
instrument, a large mer- 
cury column and a very 
legible scale produce 
the EASY TO READ 
feature. 

The scales are individ- 
ually calibrated and the 
instrument is guaranteed 
to be absolutely accu- 
rate. Workmanship, 
finish and accessories of 
the highest grade; in- 
cluding the Pilling 
Metal Pump. 


Price 

Complete 

S27.50 


WITH ANEROID GAUGE 



A dependable pocket type Sphygmomanometer with a true 
aneroid gauge of permanent accuracy. 

ABOUT SEVENTY-FIVE (75) PILLING POCKET SPHYG- 
MOMANOMETERS ARE IN CONSTANT USE BY THE 
PENNSYLVANIA RAILROAD PHYSICIANS. 

Supplied with pocket case, improved armband and the Pilling 
metal pump. 

Price Complete, S22.50 


UNCONDITIONALLY GUARANTEED 


GEORGE P. 
SON & CO. 


PILLING 


ARCH AND 23d 
STS., PHILA. 


The Jefferson Medical College of Philadelphia 

■One Hundred and Third Annual Session begins September 21, 1927 , 

and ends June 1, 1928 

t 

Founded 1825. A Chartered University Since 1838. Graduates number 14,769 
nearly 6000 of whom are active in medical work in every state, and many foreign 
countries. 

Facilities: Separate Anatomical Institute; teaching museums; free libraries; unusual 
and superior clinical opportunities in the Jefferson Hospital, Jefferson Maternity, 
and Department for Diseases of the Chest. A sixteen-story addition to the Jefferson 
College Hospital, containing the Clinical Amphitheater, The Maternity Department, 
and the new Clinical Laboratories, was opened in November, 1924. These buildings 
are all owned and controlled by the College. Instruction privileges in six other 
hospitals. 

Faculty: Eminent medical men of national reputation and unusual teaching ability. 

Admission: Not less than three college years leading to a degree in science or art, including 
specified science and language courses. Preference is given to those who have com- 
pleted additional work. 

Applications should be made early. 

ROSS V. PATTERSON, M.D., Dean 






The Management of an Infant’s Diet 




Mellin’s Food — A Mill! 'Modifier 

Constipation 

It is common observance among physicians who use Mellin’s Food as 
a modifier of milk for infant feeding that their baby patients are seldom 
troubled with constipation, and if this annoying symptom does occasionally 
appear it is easily corrected by increasing the amount of Mellin’s Food in 
the daily mixture or by some other slight readjustment of the formula. 

Some fault in the arrangement of the food formula is practically always 
the cause of constipation, so it seems logical to overcome the difficulty by 
rearranging the food elements to a more perfect balance rather .-than to 
employ medical means, which at best afford temporary relief only. 

In a pamphlet entitled, "Constipation in Infancy”, the common causes 
of constipation are set forth for the physician’s consideration, also practical 
suggestions for their correction. Alt of the matter presented is based upon. 


suggestions for their correction. Alt of the matter presented is based upon 
observation extending over a long period and will prove of good service to 
every physician interested in the subject. 

A copy of the pamphlet will be sent promptly upon request. Samples 
of Mellin’s Food also if desired. 




Mellin’s Food Co., 1 s 7 lr s “ t “ Boston, Mass. 




A Nori'Narcotic Analgesic in Ampules 
to Replace Morphine 

CIBALGINE, “CXBA” 

Injected intramuscularly or, in emergencies; intra- 
venously, it relieves pain promptly and allays the 
nervous symptoms accompanying it. Issued also 
in tablets for administration by mouth. 

Dose: 1 or 2 tablets by mouth or 1 ampule intra- 
muscularly, repeated in 3 or 4 hours, if necessary. 

~< ; y 

“Pain and Its Relief ” — a volume in the “Ciba” Reference 
Library is sent for the asking 

-< ■ - — - — 

cWei _ 


CitiA Company, Inc., Cedar and ^Washington Sts., New York City 

Canada: Ciba Company Ltd., 146 St. Peter Street. Montreal 








■BOR.CH E'R.DT’S 


MALT SUGAR 

Maltose 87.4%. Dextrin 4.35%. 

AN IDEAL BABY SUGAR from the point of assimilation, tolerance, weight increase, 
developing a normal intestinal flora. 

Simple— easy to handle — immediately soluble. 

MALT SOUP EXTRACT 

Infants suffering from marasmus and atrophy respond quickly to Malt Soup Therapy. 
Successfully used in correcting constipation in infants. 

SOMETHING NEW 

MALT WITH SPLEENMARROW 

MALT COD LIVER OIL WITH SPLEENMARROW 

(Specifically indicated in Secondary Anaemia) - 

These are combinations of Malt Extract (Borcherdt) with Spleenmarrow (Wilson), the 
excellent hematinic developed by the Wilson Laboratories in cooperation with the Phar- 
macological Department of the University of Wisconsin. 

Sample and Literature on Request 


BORCHERDT MALT EXTRACT COMPANY 

217 NORTH LINCOLN STREET - - - CHICAGO 



"'f • — backed uj> 

•with; a 'written Gxiarantee To the user 

forliis lifetime! 1 
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Mellm’s'F'ood— A Milk Modifier* 


Constipation in Infancy 

THE fact that Mellin’s Food makes the curd of milk soft and flaky when used as the 
modifier is a matter to always have in mind when it becomes necessary to ^relieve 
constipation in the bottle-fed baby; for tough, tenacious masses of casein resulting from 
the coagulation of ingested milk, not properly modified, is a frequent cause of const ipa- 
tion in infancy. 

'T'HE fact that Mellin's Food is free from starch and relatively low in dextrins, are 
1 other matters for early consideration in attempting to overcome constipation caused 
from the use of modifiers containing starch or carbohydrate compounds having a high 
dextrins content. 

T'HE fact that Mellin’s Food modifications have a practically unlimited range of adjust- 
L ment is also worthy of attention when constipation is caused by fat intolerance, or an 
excess of all food elements, or a daily intake of food far below normal requirements/for 
all such errors of diet are easily corrected by following the system of infant feeding that 
employs Mellin’s Food as the milk modifier. 


Physicians who are interested in this subject matter will 
find it presented in a rational manner in a pamphlet entitled 
” Constipation in Infancy ”, a copy of which will be mailed 
promptly upon request. 


Mellin’s Food Company, 177 State Street, . Boston, Mass. 



Reasons Why 

Cardiologists prefer 


DIGIFOLINE, “GIB A” 


I lt is 100% active at all times. It can be depended upon to 
give satisfactory results. 

Absence of gastric irritation. 


3 Suitability for intravenous, intramuscular and subcuta- 
neous, as well as oral administration. 


4 The utmost in Digitalis. It contains the three cardio-active 
principles — digitoxin, di gitalin and digitalein — in the natural 
proportion in which they exist in the leaf. It does all that 
Digitalis should do. 

Digifnline “ Ciba " is issued in Ampules for subcutaneous, intramuscular and 
intrarrnovs administration, and in Tablets and Liquid for oral use 

LITERATURE AND SAMPLES SENT UPON REQUEST 

CIBA COMPANY, INC., - Cedar and Washington Sts., New York City 

Canada: 146 St. Peter Street, Montreal 




"The Health of the Gastro-iniestinalTracf 
is dependant on av 

an Adequate Provision o/ VITAMINS* 

(MoCartison, I. A.M. A., 78-1-1922.) 

DR. R. MCCARHISON (ibid) states that, "the absence of growth 
vitamins is capable of producing pathologic changes in the tract 
which frequently assume the clinical form of colitis. This observa- 
tion is of the highest importance in view of the frequency with 
which this malady is encountered at the present day . . . ." 

DR. B. L. WYATT (Chronic Arthritis and Fibrositis, Wm. Wood & 
Co., 1933) says: "The frequency with which gastro- intestinal dis- 
turbances are encountered in arthritis patients points to the thera- 
peutic importance of Vitamine B. This is particularly- true in those 
cases which are characterized by bowel atonicity. Vitamine B may 
be most satisfactorily administered to such patients in the form of 
. . . Harris' yeast extract tablets." 

Vitamine-B is known to stimulate the non-striated 
muscle, such as the intestinal wall, and Brewers’ 
Yeast is the richest known source of Vitamine-B. 



BREWERS’ YEAST -HARRIS 

is available: A uniform product, used by 
the U. S. P. H. Service and experimental 
laboratories. Standardized for Vitamine- 
B. Will not ferment in the stomach. 

Where a concentrated Vitamine-B product is 
desired and whole yeast is contraindicated, 

YEAST VITAMINE - HARRIS TABLETS 
are available. Made from Brewers' Yeast-Harris. 


Free Samples io Physicians 

THE HARRIS LABORATORIES 

TUCKAHOE, NEW YORK 


